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INTRODUCTION
In Glacier National Park, the hazard of contact 
between people and bears has been growing in recent years 
largely because of increased visitor numbers and general 
naivete of most visitors towards bears (Stebler, 1970).
In 1 9 67, two young women were killed by grizzly bears in 
Glacier Park (Olsen, 1969)» In 1969, Glacier Park passed 
the one million visitation mark in one season, and a 
growing rate of bear attacks is a possibility. Even if 
human injury does not occur, some of these confrontations 
are bound to necessitate killing or removing bears. 
Glacier National Park bear management policy calls for 
direct disposal or transplanting, if feasible, of any 
bear showing "aggressive tendencies" or returning after 
a second trapping operation (1969 Bear Management Plan, 
Glacier National Park). Unfortunately, the more or less 
natural bear populations, especially the rarer grizzly, 
will be diminished unless management actions are taken, 
and faithfully adhered to, to keep visitors and bears 
separated. The grizzly bear is strictly a wilderness 
creature which normally avoids contact with man (Herrero,
2
1970). Increased contacts with man in the backcountry 
may affect grizzly behavior and distribution.
Accordingly, this study was initiated in June, 
1 9 6 9, to discover and quantify some of the ecological 
relationships of bears which may be pertinent to bear 
management and visitor protection. Personnel at Glacier 
National Park were interested in investigation of habi­
tat relationships and food habits, especially black bear- 
grizzly bear-huckleberry relationships. The latter kind 
of information was thought to be the best and fastest 
obtainable for inclusion in the overall bear management 
program. The management itself consists partly of area 
and trail closures to visitors during short periods of 
bear use. The purpose of the bear management program, 
and subsequent research, is as much to preserve the 
grizzly bear as to provide for visitor protection. The 
first field season for this research covered June ^4 to 
September 28, 1969» The second field season was from 
June 11 to October 10, 1970,
OBJECTIVES
The specific study objectives were;
1, Investigate the intra- and interspecific 
relationships of grizzly bears (Ursus 
arctos horribilis L,) and black bears 
(Ursus americanus Pallas) with particular
3
reference to seasonal and daily utilization 
patterns of habitat-types and major food 
sources, especially huckleberries (Vaccinium 
membranaceum Dougl.). (Plant taxonomy fol­
lows Craighead, Craighead, and Davis [1963] 
for shrub and herbaceous material; and Harlow 
and Harrar [1968] for trees. Animal taxonomy 
follows Rausch [I963J for bears, Burt and 
Grossenheider [1964] for mammals, and Robbins, 
Bruun, and Zim [I966] for birds.)
2. Compare the food habits of grizzly bears and 
black bears by direct field observations and 
fecal dropping (scat) analyses. Develop a 
method to differentiate grizzly scats from 
black bear scats by pH of scats vitro.
3 . Investigate and describe the utilization of 
so-called "bear trees" to determine if 
patterns exist which may be clues to domi­
nance and movements of bears.
4 . Quantify and evaluate bear use of roadsides, 
bulldozer fire lines, and backcountry trails.
RELATED STUDIES
Jonkel (1 9 6 6) studied the effects of extrinsic 
environmental factors on a black bear population in various 
habitat-types of the Whitefish Range in northwest Montana.
His study area in the Big Creek drainage west of the 
North Fork of the Flathead River is across from the 
Apgar Mountains of Glacier National Park, site of my 
study. Tisch (1961) researched black bear seasonal 
food habits in detail. His study area was also in the 
Whitefish Range. Mundy (1963) investigated grizzly bear 
ecology in Glacier National Park of Canada. His study 
included food habits, movements, population density, 
litter sizes, and intraspecific behavior. Hornocker 
(1962), in Yellowstone National Park, studied grizzly 
bear social behavior, especially at prime feeding sites. 
Craighead, Craighead, and Hornocker (1961, 1964, 1969) 
and Craighead and Craighead (I966) have done considerable 
research on Yellowstone grizzly bears. Their studies 
have included population dynamics, movements, home 
ranges, social behavior, reproduction, tranquilizing, 
and radio telemetry techniques. Because of their geo­
graphical proximity to Glacier National Park, the above 
works are most relevant to this study.
Other black bear studies done in this country, 
however, have been centered in Appalachian States 
deciduous forests. King et al. (I960) investigated the 
parasitology and pathology of New York black bears. 
Erickson (1957, 1959) and Erickson et al. (1964) studied 
the ecology and reproduction of Michigan black bears. 
Stickley (1957, 1961) has worked on reproductive rates.
5
home ranges, and general ecology of black bears in deci­
duous forests of Virginia.
A few grizzly bear studies have been done in 
Alaska. Clark (1957) investigated the seasonal food habits 
of the Kodiak brown bear (Ursus arctos middendorffi L.). 
Rausch (1 9 6 3) has updated the taxonomic status of the 
grizzly-brown bear-Kodiak bear complex. Troyer and Hensel 
(1 9 6 2, 1 9 6 4, 1 9 69) reported on brown bear reproductive 
biology, population structure and distribution, and 
various behavior studies. Erickson (1965) reviewed the 
status of the brown-grizzly bear in Alaska, and Troyer 
(1 9 6 1) studied brown bear harvest and management on the 
Kodiak Islands.
Chapter 2 
STUDY AREA DESCRIPTION 
LOCATION
The study area was centered on Huckleberry 
Mountain in the Apgar Mountains of west central Glacier 
National Park in northwest Montana (Pig. 1). The 
specific study area was throughout the Apgar Mountains, 
bordered on the west by the North Fork Flathead River; 
on the south by the Middle Fork Flathead River; on the 
east by Park Headquarters, Apgar Village, Camas Creek 
Road, and McGee’s Meadow; and bordered on the north by 
Camas Creek and Camas Creek Entrance Station (Fig. 1 
and Fig. 2). The outlined area is approximately 84 
square miles (53,760 acres or 21,756.4 hectares).
PHYSIOGRAPHY, GEOLOGY, AND SOILS
The Apgar Mountains are a rather small and 
rounded range, dissected by nine continuously flowing 
streams. A major ridgeline extends northwest-southeast 
between Huckleberry Mountain (elevation 6,580 ft. or 
2,007 m) and Apgar Lookout Mountain (elevation 5,290 ft. 
or 1 ,589 m). There are several sharp side ridges
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extending to the east and south. The west-facing slopes 
are very steep and extend down to the banks of the North 
Fork of the Flathead River. Elevations vary from 
3 ,1 5 3 ft. (96 1 .7 m) at Apgar Village to 6,580 ft.
(2 ,0 0 7 m) at Huckleberry Mountain Fire Lookout. A major, 
isolated pass exists in the center of the Apgars about 
two and one-half miles northwest of Apgar Mountain 
(Fig. 2).
The Apgars are almost entirely composed of up­
lifted Pre-Cambrian strata. The bedrock main body con­
sists of argillite and quartzite in which reddish and 
yellowish colors predominate. A discontinuous body of 
green argillite exists at the base of this main body.
Lower elevations have scattered zones of Siyeh limestone 
(Ross, 19 59).
Old alluvium exists at the slope bottoms on the 
east and north sides of the Apgar Range. These deposits 
are of consolidated and unconsolidated sand, grave1, and 
silt, with lignite and limestone locally scattered 
pockets. Most of the deposits consist of Tertiary glacial 
material, but some is of Pleistocene age (Ross, ''959)»
The southern tip of the Apgars has glacial deposits 
at lower elevations next to the Middle Fork River bed.
These are deposits of mountain, piedmont, and continental 
glaciers from the Pleistocene Series (Ross, 1959).
Alden (1953) describes the glaciation of Glacier
10
National Park. He states that the entire Apgar Range was 
buried by alpine or mountain glaciers, probably during 
the early part of the Pleistocene Series. Because of this 
glaciation and the massive erosion which followed, ridges 
and creek bottoms in the area are relatively steep sided, 
but not precipitous, in most areas.
Ihe soils overlying the bedrock on the west side 
of the mountains are thin, rocky, chernozem and regosol 
types (Mollisols^). On the south side, the soils are 
alluvial (Entisols). Gray wooded, brown podzolic (both 
Alfisols), and alluvial soils underlie the dense forests 
on the east slopes. The open ridgetops have poorly 
developed patches of alpine turf and rockland soil types 
(U.S. Dept. Agriculture, Soil Conservation Service,
Western United States Survey Map, 1964).
CLIMATE
The Apgars are situated in the Pacific storm 
track which penetrates northwest Montana. Summers are 
typically cool and moist. The winters bring many snow­
storms, and snow accumulation at higher elevations may 
easily be 10 feet (3.1 m) or more (Jonkel, 1966; Habeck, 
1970a). The air temperature ranges from -12°C (19°P)
New terminology in parentheses from Soil Survey 
Staff. I960. Soil classification: A comprehensive
system— 7th approximation. Soil Conservation Service , 
U.S. Dept, of Agriculture, Washington, D.C. I3p.
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average in winter to about 18°C (65°F) average, or higher, 
in summer months.
Annual precipitation at 3,500 feet (1,067 m) 
averages around 28-30 inches (about 0.7 m) but is much 
greater at higher elevations and comes mostly as snow.
Thus, the majority of annual precipitation comes as snow 
and rain in the winter. Dry thunderstorms and lightning 
are frequent in July, August, and early September (Weather 
Bureau, Glacier National Park, West Glacier).
The broken topography of the area results in many 
combinations of aspect and slope which create local climate 
differences. Usually, south slopes are less steep and 
much more xeric than north slopes. Also, considerable 
local differences exist in frosts, snow melt, snow depths, 
winds, and soil moisture. These microclimatic variations 
have significant effect on vegetation patterns and develop­
ment. Jonkel (1 9 6 6) witnessed similar phenomena in the 
Big Creek study area.
VEGETATION
The southwest corner of the Apgars at lower eleva­
tions in the vicinity of Lime Springs is characterized by 
western red cedar (Thuj a plicata)-hemlock (Tsuga hetero- 
phylla) forest communities, only a small portion of which 
is in climax stage of succession. Most of this area is 
interspersed with serai stands (old burns) composed of
12
larch (Larix occidentalis), lodgepole pine (Finns contorta), 
Douglas fir (Pseudotsuga menziesii), western white pine 
(Pinus monticola), and spruce (Picea engeImannii x P. 
glauca) (Habeck, 1970b).
In comparison, the rest of the Apgar Range has 
Douglas fir forest communities and subalpine fir (Abies 
lasiocarpa)-spruce communities at higher elevations and 
drier sites. Some sites have very complicated community 
compositions due to varying combinations of topography, 
climate, and fire history. These sites are not strictly 
classifiable according to Daubenmire (1968) types. The 
vegetation of specific sites of interest will be described 
later.
AflHADS
Animals, other than bears, typical of the study 
area include moose (Aloes alces shirasi), elk (Cervus 
canadensis nelsoni), mule deer (Odocoileus hemionus 
hemionus), white-tailed deer (Odocoileus virginianus 
borealis), Columbian ground squirrel (Spermophilus colum- 
bianus), red squirrel (Tamiasciurus hudsonicus ), coyote 
(Canis latrans), golden eagle (Aquila chrysaetos), spruce 
grouse (Canachites canadensis), and blue grouse (Dendraga- 
pus obscurus). fountain sheep (Ovis canadensis canadensis) 
and mountain goats (Oreamnos americanus) are absent from 
the Apgars. Por a more complete listing and discussion of
13
mammals and birds in Glacier National Park, the reader is 
referred to Lechleitner (1955) and Parratt (''964̂ . Wasem 
(1 9 7 0) has listed the species and distribution of fish in 
Glacier Park.
FIRE LOOKOUTS AND TRAILS
There are no recreational hiking trails, as such, 
in the Apgars. The two main trails are actually packer 
trails to Huckleberry fountain and Apgar Mountain Fire 
Lookouts. These lookouts are manned by the National Park 
Service from late June to at least Labor Day. The Huckle­
berry Trail begins on Camas Creek Road at McGee's Meadow 
and winds upwards along the south-facing slope of McGee's 
Creek. Apgar Trail starts from the Middle Fork River truck 
trail (see Fig. 2). The major creek just west of Apgar 
Mountain Lookout is unnamed on Park maps but is called 
Roubideau Creek by local people. Farther west, an aban­
doned fire patrol trail goes up to the main ridge above 
Lime Springs. Sections of the old Huckleberry Lookout 
Trail are still passable from Camas Creek Road westwards 
along Fish Creek, but this trail was closed sometime 
around World War II (Fig. 2).
FIRE HISTORY
The lightning fire history of western Glacier 
National Park, including the Apgar Mountains, is extensive.
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C 'brien (1969) reported that Lake McDonald Subdistrict
(including the Apgar Mountains) has sustained 48 Class A
2and B, and 52 Class C and larger, fires since 1910,
Habeck (1970b) has developed a preliminary analysis of 
fire history and vegetation ecology in the park. He 
described the mosaic of forest communities on the west 
side of the park as containing stands of many different 
ages and successional stages. This scheme has largely 
been due to wildfire as well as topographic and climatic 
variations.
Records at Park Headquarters indicate that there 
have been only three years since 1910 in which no fires 
occurred in the Apgars. All other years had at least 
several Class A lightning fires. Most fires occurred be­
tween June 19 and September 19* The following major burns 
have been documented in the Apgar Mountains area;
1910
Extensive fires burned in Glacier Park during 
August and September. Most of the Apgars, Quartz Creek, 
Bowman Creek, Kishenehn Creek, and the Dutch Creek- 
Anaconda Creek-Camas Creek areas burned. In the southwest 
portion of the Apgars, fires burned cedar-hemlock and
2U.S. Forest Service, fire size classifications; 
Class A (spot fire), 1 1/4 acre; Class B, 1/4 to 10 acres; 
Class C, 10 to 100 acres; Class D, 100 to 300 acres;
Class E, over 300 acres.
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spruce-larch forest communities.
1926, July 11, Halfmoon- 
Apgar Mountain Fire
This fire, started by a truck explosion, burned in
excess of 50,000 acres. The fire crowned in mature larch
and cedar as it moved up the southwest main ridge of the
Apgars, crossed over, and united with the West Huckleberry
fire, below.
1926, August 1 . West 
Huckleberry Fire
This fire was started by a lightning strike on the 
west side of Huckleberry fountain and burned in excess of 
28,000 acres eastward into the kcGee, Camas, and Howe 
Creek drainages. On August 4 or 5, this fire and the 
Halfmoon (preceding) fire united in a spectacular holo­
caust that burned 95^ of the Apgar Range and areas immedi­
ately bordering on the east. The combined fires burned 
until at least September 15« Following this fire, dense 
lodgepole pine stands developed in most burned areas, 
especially along Camas Creek.
1 9 2 9, August, Apgar Flats 
Fire '
This fire was started by logging operations just
outside the park boundary and burned at least 19 ,000
acres, including Huckleberry Mountain. The fire crowned
in cedar, larch, and spruce. Dense lodgepole pine forests
16
subsequently developed over most of the east and south 
ridges of the Apgar Range.
1 967 t Au^st 7 , Huckleberry 
Iviountain-Flathead Aiver 
Fire
This fire was started by lightning strikes in the 
major pass in the heart of the Apgars (Fig. 15). The 
main fire perimeter, 24.8 miles (39.9 km) of bulldozer 
fire line, is drawn in and labeled on Pig. 2. This fire 
burned 8 ,8 5 8 acres and crowned in larch, Douglas fir, and 
dense lodgepole stands. The National Park Service and 
several other agencies fought this fire with over 700 men, 
18-20 bulldozers, and frequent aerial retardent strikes 
until October 10, when the fire finally burned out along 
Dutch and Camas Creeks. Almost 75 miles (120.8 km) of 
bulldozer lines (Fig. 2) were created. Borate retardent 
stains are still evident in many places on the open land­
scape along the main Apgar-Huckleberry ridge. Access was 
gained to the fire by bulldozer line from the unnamed 
drainage west of Lime Springs to the main Apgar-Huckleberry 
ridge (Pig. 2). One fire camp was set up on Camas Creek 
near the North Fork of the Flathead River, and at least 
one other camp was established at the head of Roubideau 
Creek. Several persons who were on this fire told me that 
trouble with garbage-seeking bears existed at both camps 
and that one grizzly and one black bear had to be killed
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during fire operations.
During the summer of 1970, bulldozer fire line 
"rehabilitation" was begun. Severe soil erosion and 
gullying had occurred at several locations on lines at 
lower elevations near Camas Creek, McGee Creek, and the 
North Fork River- Crews used hand tools and a back hoe 
tractor to fill in eroded sites and to place cut trees 
across the lines.
HUCKLEBERRY FIRE ECOLOGY
The 1 9 1 0, 1 9 2 6, and 1929 fires set the stage for 
development of extensive huckleberry shrub fields. These 
shrub fields now cover major portions of Huckleberry 
Mountain, on the east and north sides, and the ridgetops 
and upper portions of McGee, Fish, Fern, and Roubideau 
Creeks. In these areas, huckleberry is usually associated 
with subalpine fir/menziesia (Menziesia ferruginea), 
subalpine fir/pachistima (Pachistima myrsinites), and, 
of course, subalpine fir/huckleberry habitat-types 
(Daubenmire, 1968). Dwarf huckleberry (Vaccinium 
scoparium) forms patches of low-growing shrubs on high, 
open, zeric sites in the subalpine fir/beargrass habitat- 
type throughout the Apgars.
Huckleberry is a fire-adapted species and revege- 
tates after a fire by root propagation. The shrub is 
semi-shade tolerant but thrives best in forest openings
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and extensive shrub fields which lack a timber overstory. 
The fruit, a succulent berry with many tiny seeds, has 
long been known to be a favorite food of both black bears 
and grizzly bears in July, August, and September (Craig­
head, Craighead, and Davis, 1963)*
The serai plant communities of these old burns 
also contain mountain maple (Acer glabrum), mountain ash 
(Sorbus scopulina), serviceberry (Amelanchier alnifolia), 
ceanothus (Ceanothus velutinus), red twinberry (Lonicera 
utahensis), and black elderberry (Sambucus racemosa). 
These species are rated good-to-excellent big game browse 
(Morris, Schmautz, and Stickney, 1962), and substantial 
numbers of mule deer and elk reside here. Big game 
winter-kill carcasses and winter-weakened individuals are 
important energy sources for bears emerging from their 
dens in early spring before much succulent vegetation is 
available. Thus, fire-maintained serai brush communities 
are important to bears in a secondary manner aside from 
summer berry crops.
The 1967 Huckleberry Mountain-Plathead River burn 
has some areas of huckleberry resprouting on the fire 
perimeter. At lower elevations near Camas Creek Road, 
considerable understory regrowth has occurred, containing 
several grass and sedge species, and timber regeneration 
has been almost entirely lodgepole pine (Habeck, 1970b). 
Whether or not the 1967 burn will create additional
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extensive serai brush fields containing huckleberry as yet 
cannot be determined.
VISITOR-USE OF STUDY AREA
In 1969» Glacier National Park recorded one 
million visitors in a season for the first time. This 
occurred again in 1970 (Glacier National Park press 
releases). As yet, the majority of these visitors do not 
hike in the backcountry even though the National Park 
Service considers Glacier Park a "hiking park" with very 
close to 2,000 miles of backcountry trails.
Apgar Kt. Lookout is at a lower elevation, has a
shorter trail (3 .2 miles or 5»2 km), and is closer to
Apgar Village than Huckleberry Mt. Lookout (trail 7*2
miles or 11.6 km). Therefore, of the few visitors who do
hike on the lookout trails, most are on Apgar. In 1969, 
Huckleberry Kt. Fire Lookout Log indicated that only nine 
visitors came to the lookout. In 1970, Huckleberry had 
15 visitors, three of whom were my family. Undoubtedly, 
some visitors start up the trail but give up before 
reaching the lookout. This is especially true during the 
huckleberry-picking season when most visitors in the study 
area are concentrated along Camas Creek roadsides and the 
lowest part of Huckleberry Trail. In 1970, the National 
Park Service removed the trail sign on Huckleberry Trail 
at Camas Creek Road. This sign was acting as an open
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invitation to compete with bears for huckleberries in bear 
country. The other main visitor concentrations are 
fishermen along the Middle Fork Truck Trail, Camas Creek, 
and the North Fork River bridge at Camas Creek Entrance 
(Fig. 2).
BEAR MANAGEMENT ACTIONS IN THE 
STUDY AREA
Knowledge of bear management activities in and near 
the study area was essential background information for 
judging the naturalness of bear populations and behavior 
related to this study. National Park Service bear manage­
ment activities on official record for Lake McDonald and 
Polebridge Subdistricts in 1969 and 1970 are presented in 
Appendix A. The busiest year was 1969 with 4 black bears 
and 2 grizzlies killed, and with 11 black bears trans­
planted to or from the study area vicinity. In 1970, 
records indicate 3 black bears killed, with 1 grizzly and 
5 black bears transplanted to or from the study area and 
vicinity. Thus, 1969 seems to have been the year with 
the most impact on bears in or near the study area. The 
magnitude of this impact is difficult to determine without 
knowing the size and composition of original bear popula­
tions in the area. Wasem (1968) indicated that some 
black bears trapped and transplanted from McDonald Creek 
Valley in Glacier National Park took no longer than four
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days to return to capture sites, moving an average of 
12,2 miles (19*5 km) and a maximum case of 20.5 miles 
(3 2 .8 km). This would seem to indicate that some bear 
management actions do not affect population composition 
over the long run, although individual bear behavior may 
be altered. In 1967 and 1968 Glacier Park bear manage­
ment operations, some black bears, for instance, became 
trap accommodated and trapped themselves three or four 
times, apparently just to obtain the bait.
Chapter 3 
METHODS
VEGETATION AND HABITAT-TYPE 
DESCRIPTION
Vegetation was classified according to Daubenmire 
(19 68) habitat-types wherever possible* Both Jonkel 
(1966) and Tisch (196'!) used Daubenmire type-classifica- 
tions in the spruce-fir zone of the Whitefish Range. 
However, Daubenmire (■’968) habitat classifications were 
developed for eastern Washington and northern Idaho* 
Western Montana is on the borderline of applicability for 
Daubenmire types* Some low elevation forested areas in 
the east and north parts of the Apgars defy classification 
by traditional Daubenmire types because rapid changes in 
aspect, slope, moisture gradient, and repeated fire dis­
turbances make prediction of succession to a particular 
climax uncertain* After consulting Habeck (pers* comm* 
and 1970b), I decided not to attempt Daubenmire classifi­
cation of two transect sites* These sites will be 
described in detail later*
BEAR OBSERVATION TECHNIQUES 
Bears were observed, whenever possible, from safe
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distances with the aid of 7X50 binoculars and 20X-60X 
variable spotting scope. The study area was covered on 
foot two to four times a week. The most frequently 
covered route was Camas Creek Road (Glacier Route 8) to 
Huckleberry Mt. Lookout Trail, to base camp at Huckleberry 
Mountain, and exploring the main Huckleberry-Apgar ridge 
and side ridges. McGee's Meadow, Camas Creek, Middle Fork 
Truck Trail, North Fork Truck Trail (Glacier Route 7),
Lime Springs fire trail, and Apgar Mt. Lookout Trail were 
occasionally scouted to determine if bear activity was more 
or less than the main study area. Bear activity is defined 
as presence, feeding, movements, and any other behavior in 
the study area. Trails, fire lines, meadows , recent burn 
areas, and open ridgetops were open areas which aided in 
bear observation. Daily records were kept of field activi­
ties and observations while details were still fresh in 
mind.
BEAR SIGN
Bear "sign" included tracks, feces (scats), dig­
gings, ând so-called "bear trees." These were valuable as 
indirect observations of bear activity which occurred 
while I was away. Tracks were classed as grizzly bear 
when front paw claw marks were at least 1-g- inches 
(3*9 cm) in front of toe pad marks. The general overall 
larger size of grizzly bear claw marks and tracks serves
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to distinguish them from the smaller black bear (Shea, 1969; 
Kurie, 1954). I maintained dust areas on some portions of 
trails to record clear bear tracks for species identifica­
tion. Tracks were usually too variable in size for posi­
tive identification of individual bears. Diggings usually 
had tracks, scats, or hairs nearby which could be identified, 
Trees which are clawed and rubbed against by bears 
are known as "bear trees." Bear trees were discovered by 
direct observation of bears using them and by claw marks, 
hairs, bite marks, and rubbed spots on bark and ground at 
base of tree trunks (Fig. 3) (kurie, 1954). I marked trees 
with an identifying number and colored plastic ribbon seven 
or eight feet off the ground then wrapped with one or two 
bands of Permacel transparent tape, adhesive side out, 
about four feet off the ground. When a bear rubbed or 
clawed a tree, the tape was rolled or torn off and hairs 
could usually be recovered from tape scraps. Hairs were
identified to bear species according to Mayer (1952) and
comparison with hairs in a collection maintained at Glacier 
Park by Research Biologist Robert Wasem. A Bausch and Bomb
0.7X-3X variable power binocular microscope was an aid in 
hair comparisons. Records of bear tree use by date, tree
location, and bear species were kept to detect any pattern
of use by bears. (See Table 2 for descriptions of bear 
trees.)
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Figure 3 . Clawed and Rubbed Lodgepole Pine "Bear Tree;" 
Huckleberry Kt., Glacier National Park. Striped Pole Is 
One Meter.
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SCAT ANALYSIS
Some food habits data were collected by direct 
feeding-site observations, but most of my information 
came from scat analyses. A scat collection route was 
hiked and cleared of scats two or three times a week.
This route corresponded with the observation route 
described earlier and totaled a round trip of at least 
19 .5 miles (36.1 km). Scats were aged in units of days 
according to appearance and when the route was last hiked. 
Positive identification of scats to bear species was 
made by direct observation of the bear, tracks, or hairs. 
Scats at least 2 ^ inches (54 mm) in diameter and over 
i  gallon (2 .3 1 ) volume were classed as grizzly bear 
(Murie 1954; Mundy, 1 9 6 3)° Some scats could not be used 
because their identity could not be established. Scats 
were also collected anywhere in the study area off the 
main collection route, especially if they could be deter­
mined to be not over two days old. Date, location, and 
habitat were recorded with scat identifying number and 
species on paper or tape inside a plastic bag with the 
scat. Very old, whitened, dried scats were not collected 
since their age could not be determined accurately. A 
cursory identification of principal food items remaining 
in old scats was made on location.
The method of scat analysis generally followed 
Tisch (1 9 6 1) and kundy (I9 6 3). Scats that could not be
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immediately analyzed upon return to Headquarters at West 
Glacier were refrigerated at 4°C. Scats, depending on 
consistency, were placed in a large Petri dish or on a 
5 mm screen. Debris associated with removing scats from 
the ground surface was removed, then lumps were broken 
open. Pood items were classed as either plant material, 
animal material, soil and debris, or garbage. Specific 
items were identified to genus and species wherever pos­
sible. Each item, whether identified or not, was assigned 
a percent of volume estimate category. Each item was also 
recorded by frequency of occurrence in scats. Identifica­
tion of plant and animal parts was aided by a Bausch and 
Lomb 0.7X-3X variable power binocular microscope.
During the 1969 field research season. Research 
Biologist Robert Wasem and I undertook pH comparisons of 
black bear and grizzly bear scats in an effort to find a 
method of identifying bear scats by pH. This has been 
done by Nagy and Gilbert (1968) for mule deer and domestic 
sheep fecal deposits, and Howard (1967) pointed out the 
possibility of using pH values to identify mule deer and 
pronghorn antelope (Antilocapra americana) fecal deposits. 
Apparently no work has been published concerning utiliza­
tion of pH values to identify carnivore feces. Our 
investigation proved inconclusive, and was dropped from 
the study in 1970. Methods and results of pH comparisons 
are reported in Appendix B.
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HUCKLEBERRY CROP MEASUREMENTS
It was necessary to quantify food supplies in each 
habitat-type so that these data could be related to bear 
activity in each habitat. In this study area, huckle­
berries were thought to be of great importance to bears 
during the summer and fall park visitor season.
Before June 26, 1969, 50 ft. (15.2 m) long huckle­
berry transects were installed on Huckleberry Mountain to 
quantify the huckleberry crop prior to bear use. Two 
were installed on north-facing slopes at 6,500 ft.
(1 ,982.5 m) in subalpine fir/menziesia-huckleberry habitat- 
types, and two more were installed at 6,400 ft. (1,952 m) 
in south-facing subalpine fir/beargrass habitat-type. All 
four transects were installed close to Huckleberry Look­
out Trail in areas in which bears were most likely to feed 
or travel. Any bush touching a line was tagged and 
immature berries counted. Remaining mature berries were 
counted at the end of the first field research season in 
mid-September to quantify bear utilization of huckle­
berries. This investigation was not particularly success­
ful because the extent of berry loss actually due to bear 
consumption rather than consumption by other animals, or 
falling of berries, cannot be judged. Findings are pre­
sented in the Results chapter.
In 1 9 7 0, a more direct quantification of huckleberry
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crops was employed. Five 20-meter transects were in­
stalled to measure berries per acre and to determine 
fruit ripening stages. Jonkel (1966) utilized four per­
manent transects at different elevations and exposures to 
record relative abundance of huckleberries for comparison 
with abundance of huckleberries consumed by bears.
Transects in the current study were located near Huckle­
berry Mt. Lookout Trail for easier installation and obser­
vation, and also because bears were known to use the 
trail. Transects were placed with respect to habitat- 
type and not by strict elevational intervals, although 
this resulted in transects being situated at low, medium, 
and high elevations in the study area. I located four 
transects on the up-slope side of Huckleberry Trail so as 
to more easily watch for bears coming along the trail while 
I was working in a transect. Lines traversed slopes 
diagonally to minimize possibility of geologic, edaphic, 
or topographic effects of a vertical distance on a slope 
(Cottam and Curtis, 1956).
Transects 1 and 2 were located in the untyped 
forest communities mentioned earlier. Transect 1 was 
situated at 4,000 ft. (1,220 m), south-facing, in what 
Habeck (1970b and pers. comm.) suggested is a subalpine 
fir/white spruce x Engelmann spruce climax association.
This is a more mesic area and slightly higher elevation 
than West Glacier and Apgar Village. The overstory
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consists of lodgepole pine and western larch with abun­
dant spruce and subalpine fir regeneration. The under­
story includes birchleaf spirea (Spiraea betulifolia), 
huckleberry, mountain lover (Pachistima myrsinites), 
thimbleberry (Rubus parviflorus), rose (Rosa spp.), 
queencup (Clintonia uniflora), and beargrass, in 
decreasing order of abundance. See Pig. 4.
Transect 2 was placed at 4,850 ft. (1,479 m) in a 
south-facing association of Douglas fir (Pseudotsuga 
menziesii), lodgepole pine, and Engelmann-white spruce 
(Pig. 5). The understory includes mountain lover, huckle­
berry, ceanothus, serviceberry, alderleaf buckthorn 
(Rhamnus alnif olia), mountain ash (Sorbus scopulina), 
beargrass, spirea, and menziesia in decreasing order of 
abundance. Habeck (pers. comm, and 1970b) indicated that 
relict climax stands that inhabit these areas, covered now 
mostly by lodgepole pine, may or may not be indicative of 
the potential direction of climax forest succession.
Transect 3 (Pigs. 6 and 7) was installed at 5,850 
ft. (1 ,784 m), south-facing, in what is clearly a Dauben­
mire (1 9 6 8) subalpine fir/beargrass habitat-type.
Transect 4 (Pig. 8) was at 6,050 ft. (1,845 m ), 
north-facing, in a subalpine fir/menziesia bush habitat- 
type.
A fifth transect was placed in the bottom of the 
northeast-facing basin, just below Huckleberry T..t. Lookout,
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Figure 4. Low Elevation, Dense Subalpine Pir-Spruce- 
Larch-Lodgepole PineAlountain Lover (Pachistima myrsinites) 
Association, Huckleberry Mt», Glacier National Park.
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1
Figure 5. Middle Elevation Mixed Douglas Pir-Spruce- 
Lodgepole Pine/Spiraea Association, Huckleberry Mt», 
Glacier National Park, Striped Pole Is One Meter,
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Figure 6. High Elevation, Open, South-Pacing Subalpine 
Fir-Spruce/Beargrass Daubenmire Habitat-Typeo
34
&
.a
Figure 7» Close-Up of Transect 3, 1970, in High Eleva­
tion South-Facing, Subalpine Fir-Spruce/Beargrass 
Habitat-Type. Striped Pole Is One Meter.
Figure 8. Close-Up of Transect 4, ''970, in High Eleva­
tion, North-Facing Subalpine Fir-Spruce/Menziesia- 
Huckleberry Habitat-Type.
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in the same habitat-type except at a lower elevation of 
5,500 ft. (1,577.5 m). See Fig. 9.
The quarter method (Cottam and Curtis, 1956) was 
used to obtain huckleberry bush density, with 20 equal­
spaced sample points on each transect. On the same 
lines, nearest individual bushes at every other point 
(10 on a line) were chosen and marked for berries-pcr- 
bush counts and to observe berry ripening progress 
throughout the study period. In thick mats of bushes, 
some subjective judgment was necessary to discern indi­
vidual bushes.
I assigned four stages of ripening progress to 
huckleberries :
1. green-white blossom
2. green, small berry
3 . red-pink immature berry
4 . purple, large, mature berry.
The lines were checked weekly by visual estimation for 
berry ripening stage. When most berries in a transect 
had reached stage 3, the transect was checked two or 
three times a week to pinpoint huckleberry crop matura­
tion date. Berries-per-bush data were collected in a 
transect after most of its berries had reached stage 3 °
Counting berries while they were in blossom or green
stages would introduce a bias, as some blossoms and
immature green berries never reach stage 4. I sought to
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M
Figure 9» High Elevation, North-Pacing Basin of Subalpin- 
Pir-Spruoe/Menziesia Habitat-Type.
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collect berries/bush data just before bears and other 
animals began utilization of the crop but not count so 
early as to introduce the aforementioned bias.
Chapter 4 
RESULTS 
BEAR OBSERVATIONS
The 1969 and 1970 bear observations and their 
locations are summarized in Table K  In both years, 
black bears constituted the majority of roadside obser­
vations, and grizzly bears constituted most high eleva­
tion and open habitat observations. Appendix C contains 
the complete list of detailed bear observations for '>969 
and 19 70.
BEAR TREE INVESTIGATION
All routinely studied bear trees were on Huckle­
berry Mt. Lookout Trail. In 1969, 14 trees were routinely 
investigated. In 1970, an additional tree, 10-A, was 
discovered which apparently had not been used in 1969» 
Habitat descriptions of numbered trees are given in 
Table 2.
Most of my sample bear trees had some character­
istics in common. They were on the very edge of the 
trail, and all but one was located on the downhill side 
of the trail. The tree trunks were generally straight
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Table 1. Locations and. Totals of 1969 and 1970 Bear Observations, Apgar 
Mountains, Glacier National Park, Montana
1969 1970
Black Grizzly Black GrizzlyHabitat, Descending in Elevation Bear Bear Bear Bear
High elev, subalpine fir/ whitebark pine 1
High elev, subalpine fir/menziesia,
beargrass, or huckleberry 2 5 2 1
Middle elev. Douglas fir-spruce-larch-
lodgepole pine 3 5 1Low elev. spruce-subalpine fir-
lodgepole pine 4 R 4 ^
Low elev. clover-seeded roadside 4 (4)(3)Low elev. cedar-larch-hemlock-spruce 3Low elev. wet meadow 1
Low elev. spruce-willow creek bottom 1
Total (32) 14 16 9 3
Indicates the group of 4 observations and the group of 3 observations 
were also on or near clover-seeded roadsides. A blank space indicates no 
observations were obtained.
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Table 2. Location of Bear Trees, Apgar Lountains,
Glacier National Park, hontana, 1969 and 1970
Tree No. Species Habitat Description Elevation
1 Pinus contorta mixed lodgepole pine- 
larch-spruce-closed 
forest type
3,800'
2 t t t t B ? 1 ow 
4,200'
3 f t f t "
4 f t f f t t
5 f t f f 4,500'
6 f t f f f t
7
f t f f 4,700'
8 Larix occi­
dent alls
lodgepole-spruce- 
D. fir-Pachistima 
open forest type
4,850'
9 Pinus contorta f f f t
10 f t f t f f
1 0 - - A
t t t t 5,000*
11 f t subalpine fir-spruce/ 
beargrass f t
12 f t f t 5,300'
13 Abies lasio- carpa
subalpine fir-spruce/ 
huckleberry-menziesia
6,050'
14 f f f f
with few branches protruding below the four-foot height
(1.2 m). (See Pig. 3-) Some small branches that did pro-
trude below this level were either broken off next to the 
trunk or bent around to the sides. Although 12 out of 15 
bear trees were lodgepole pine, this probably reflects 
forest community composition rather than bear preference
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for a certain tree species. In every instance, I found 
trees had been rubbed on the trail side, and clawing and 
biting marks were occasionally evidenced. Tape and 
number labels were pulled off, chewed, and carried along 
the trail on occasion. One black bear was observed in 
the act of urinating at a bear tree (Observation 28, 1969, 
Appendix C ).
Tables 3 and 4 indicate that some bear trees were 
used much more than others, and the data also suggest a 
pattern of interspecific dominance by grizzly bears over 
black bears. These points will be discussed later.
SCAT ANALYSIS
Contents of grizzly bear and black bear scats in 
1969 and 1970 are reported in Tables 5, 6, 7, and 8. The 
data indicate that plant materials were most in evidence 
as food to both bear species. In 1969, the most frequent 
food for black bears was cowparsnip, and in 1970 huckle­
berries occurred most frequently. Huckleberries were the 
most frequent food in 1969 and 1970 grizzly bear scats. 
Additional discussion of scat contents will appear in the 
Discussion chapter.
42
Table 3. Chronology of Bear Tree Uses, Apgar fountains 
Glacier National Park, 11 ontana, 1969
Date
Bear Tree Number
1 2 3 4 5 6 7 8 9  10 11 12 13 14
July 13  ̂ B
27 G
29 G
Aug. 19 G G G G
20 G G
23 B
27 B G
31 B
Sept. 8 G G G G G G
12 B G G
15 G G
16 B
18 G
19 U G
22 G G
A blank space indicates no use. B denotes black 
bear, G denotes grizzly bear, and U indicates uncertainty 
of bear species identification.
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Table 4. Chronology of Bear Tree Uses, Apgar Mountains, 
Glacier National Park, Montana, 1970
Bear Tree Number
Date
1 2 3 4 5 6 7 8 9 10 10-A 11 12 13 14
Prior to
June 13 * U
June 16 B B
20 B B
July 7 B B B
9
15 G G
16
19 U
20 B
26
27
Aug. 1 G
6 B B
7 Ü
8 G
21 G G
2326 G G U
Sept. 2 B B
36
7 G
13 G U ü
14
15
17 G B
23 G
U
U
B
G
G G
U
G
G
G G
B B B B
G
G
G
G
G
G
G
G
G
G
A blank space indicates no use. B denotes black 
bear, G denotes grizzly bear, and U indicates uncertainty of 
bear species identification.
Table 5. 1969 Black Bear Seat Contents, Apgar Mountains, Glacier National Park,
Montana. Percent Category of Each Pood Item in a Scat and the Number of Scats 
in Which Each Pood Item Occurred Are Recorded. Total of 13 Scats June 14 to 
September 28
Number of ScatsPood Items       Total Percent of
Percent Volume Estimate 100-75 75-50 50-25 25-5 5-Tr Occurrences Occurrences
Plants
Amelanchier aim folia 1 1 8
Carex spp. 1 1 8
Heracleum lanatum 4 1 1 2  8 62
Sorbus scopulina 1 , 1 8
Trifolium spp. 2 2 1 1  6 46
Vaccinium membranaceum 1 1  2 4 31
Unidentified 0 0
Animals
Pormicidae 1 1  2 15
Odocoileus v.b. 1 1 8
Unidentified 0 0
Other
Garbage 1 1  2 15
Soil 2 2 15
Table 6. 1^70 Black Lear Seat Contents, Apgar Mountains, Glacier National Park
Montana» Percent Category of Each Food Item in a Scat and the Number of Scats 
in Which Each Pood Item Occurred Are Recorded. Total of 12 Scats June 11 to 
October 0
Food Items 
Percent Volume Estimate
Number of Scats
5-Tr
Total
Occurrences
Percent of 
Occurrences100-75 75-50 50-25 25-5
Plants
Amelanchier alnifolia 1 3 1 1 5 42Carex spp. 1 1 1 3 25Equisetum spp. 1 8
Heracleum lanatum 1 1 8
Trifolium spp. 1 1 8
Vaccinium membranaceurri 7 1 1 9 75
Unidentified 1 1 8
Animals
Lepus spp. 1 1 8
Unidentified 0 0
4̂vn
Table 7« 1969 Grizzly Bear Scat Contents, Apgar Mountains, Glacier National Park,
Montana. Percent Category of Each Pood Item in a Scat and the Number of Scats in 
Which Each Pood Item Occurred Are Recorded. Total of 29 Scats June 14 to 
September 28
Pood Items 
Percent Volume Estimate
Number of Scats 
100-75 75-50 50-25 25-5 5-Tr
Total
Occurrences
Percent of 
Occurrences
Plants
Amelanchier alnifolia 8 2 1 4 2 17 59Angelica dawsoni 2 1 1 4 14
Heracleum lanatum 7 1 1 1 10 34
Rhamnus alnifolia 1 1 3Sorbus scopulina 1 1 1 3 10Trifolium spp. 2 1 1 3 1 8 28Vaccinium membranaceum 3 2 4 10 19 66Unidentified 3 3 10
Animals
Pormicidae 1 2 3 10Galliformes 1 1 3Odocoileus v.b. 1 1 3
Sciuridae 1 1 3
Unidentified 0 0
Other
Conifer needles 2 2 7
Soil 1 1 3
Table 8. 1970 Grizzly Bear Scat Contents, Apgar Mountains, Glacier National Park,
Montana. Percent Category of Each Pood Item in a Scat and the Number of Scats in 
Which Each Pood Item Occurred Are Recorded. Total of 20 Scats June 11 to 
October 10
Pood Items 
Percent Volume Estimate
Number of Scats
5-Tr
Total
Occurrences
Percent of 
Occurrences100-75 75-50 50-25 25-5
Plants
Amelanchier alnifolia 2 3 6 11 55Carex spp. 1 1 4 3 9 45Heracleum lanatum 3 1 4 21Sorbus scopulina 1 2 3 15
Vaccinium membranaceum 11 1 1 3 2 18 90Vaccinium scoparium 1 1 5
Unidentified 0 0
Animals
Pormicidae 2 2 10
Lepus spp. 1 1 5
Unidentified 0 0
4̂<1
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POOD HABITS
Pood habits data were compiled from scat contents 
analyses, bear observations, and field evidence of bear 
activity. Tables 9 and 10 summarize principal foods in 
relation to date and habitat-type. Differences between 
grizzly bear and black bear food habits are noted and 
discussed in detail later. Detailed food habits lists 
are presented in Appendix D.
HUCKLEBERRY CROP MEASUREMENTS
In 1 9 6 9, transects 3 and 4 (in high elevation, 
south-facing, subalpine fir/beargrass habitat-types) did 
not produce berry crops. These two transects did not, 
therefore, yield data on bear utilization of huckleberries, 
Transect 1 yielded 92 berries on August 25, but decreased 
to 80 berries by September 22 (14 bushes). Transect 2 
decreased from 61 berries to 56 berries by the same dates 
(17 bushes). These losses probably do not represent a 
real consumption by bears. The portions of these losses 
which are actually due to bear consumption, rather than 
falling berries or consumption by other animals, cannot 
be judged. Using transects in this manner to quantify 
bear utilization of a berry crop is not very successful. 
See Table 11.
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Table 9* 1969 and 1970 Black Bear Principal Food Items by
Date and Habitat-Type As S immarized from Observations, Field 
Evidence, and Seat Analyses, Apgar Mountains, Glacier 
National Park, Montana
H a b i t a t -
Date
Spruce- 
willow bottom
Low elev. 
cedar-larch- 
spruce
Low elev. spruce- 
subalpine fir- 
larch-lodgepole
June 11-20 seeded
clover
2 1 -3 0 cowparsnip seeded clover, 
ants
July 1-10 
1 1-20
cowparsnip, 
seeded clover
clover, cowpars. 
huckleberries
21-31 service- 
berry, 
huckleber.
ants, clover, 
cowparsnip, 
huckleberries
Aug. 1-10 
1 1-20
21-3;
huckleber., 
serviceber.
huckleber., 
serviceber.
Sept. 1-10 
11-20
huckleberries, 
serviceberries
2 1 -3 0 huckleber., 
sedges, 
serviceber.
huckleberries, 
serviceberries, 
sedges
Oct. 1-10 seeded
clover
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T y p e s
Middle elev. Dougl. fir- 
spruce-lodgepole 
pachistima
High elev. 
subalpine fir/ 
beargrass
High elev. 
subalpine fir/ 
menziesia- 
huckleberry
serviceberries
ants, huckleberries
huckleberries
huckleberries
mountain ash 
berries
mountain ash berries
Table 10. 1969 and 1970 Grizzly Bear Principal Food Items
by Date and Habitat-Type As Summarized from Observations, 
Field Evidence, and Scat Analyses, Apgar Mountains, Glacier 
National Park, Montana
H a b i t a t -
Date
Spruce- 
willow bottom
Low elev. 
cedar-larch- 
spruce
Low elev. spruce- 
subalpine fir- 
larch-lodgepole
June 11-20
2 1 -3 0 cowparsnip
July 1-10
11-20
21-31
cowparsnip
cowparsnip, ants, 
huckleberries 
cowparsnip, 
huckleberries
Aug. 1-10
1 1-20 
21-31
serviceberries
huckleberries
Sept. 1-10 
1 1-20
cowparsnip, 
serviceberries, 
mountain ash 
berries
huckleberries
2 1 -3 0 huckle­
berries
huckleberries
Oct. 1-10
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T y p e s
Middle elev. Dougl. fir- High elev.
High elev. 
subalpine fir/
spruce-lodgepole subalpine fir/ menziesia-
pachistima beargrass huckleberry
cowparso, sedges
cowparsnip, huckle­
berries
ants, cowparsnip, 
huckleberries
serviceberries, 
huckleberries
hare, serviceberries, 
clover, sedges
huckleberries, 
serviceberries
mountain ash 
berries, 
serviceberries
cowparsnip, 
Cricetidae
serviceberries, 
ant s, c owparsnip, 
huckleberries
huckleberries, 
serviceberries
serviceberries, 
clover, huckle­
berries, ants
mountain ash 
berries, 
huckleberries , 
Sciuridae
Table 11. Huckleberry Count Transects of Bear Utilization, Huckleberry Mountain, 
Glacier National Park, 1969
Transect Habitat
No, bushes 
intersected per 
50 ft. line
No. berries/bush 
before bears(after bears
1 N-facing, 6,500 ft. 
(1,982.5 m) subalpine fir/ 
raenziesia-huckleberry type
14 6.6 5 .7
2 same as above 17 3 .6 3 .3
3 S-facing. 6,400 ft. 
(1 .9 5 2 m) subalpine fir/ 
beargrass type
11 crop failed -—
4 same as above 18 crop failed --
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In 1 9 7 0, huckleberry ripening stages were compared 
by date and transect site (Table 12). In general, all 
transects had the majority of berries in advanced stages 
of ripeness, stage 3 or better, by July 21. However, a 
frost during the nights of July 17 and 18 killed a great 
portion of the maturing berries in Transect 4 (high eleva­
tion, north-facing, subalpine fir/menziesia-huckleberry 
habitat-type) and Transect 5 (middle elevation, north- 
facing, subalpine fir/menziesia habitat-type) in the 
northeast drainage below Huckleberry Mt. Lookout.
Transect 5 had to be abandoned as unworkable in very 
dense bush mat layer on a steep slope. See Daubenmire 
(1 9 6 8, p. 44) for a discussion of transect difficulties 
in a dense mat of menziesia bush. Transect 5 has been 
renamed as Area 5 in Tables 12 and 14. These two areas 
showed depleted berry crops after July 21. In general, 
berry crops in all transects and Area 5 were depleted 
after August 24, but scattered pockets of berries con­
tinued to be maintained in some micro-habitats until early 
September.
Huckleberry crop data for each transect-habitat 
type are summarized in Table 13 . In spite of the killing 
frosts, the north-facing habitat of Transect 4 (1970) 
produced the largest berry crop per acre. Field journal 
notes of 1969 also indicated this site to be the most
Table 12. 1970 Huckleberry Ripening Stages, Date and Transect Site
Date Transect 1 Transect 2 Transect 3 Transect 4 Area 5
June 18 2 2 1 1 1
27 2 2 1 1 1
July 3 2 2 1 1 1
10 2 2 2 1 1
17 3 3 2i 1 121 4 3 3 1-depleted 1
30 4 4 3 II —  —  — 'Aug. 1 4 4 3 I I — — —
7 4 4 4 It — — —
9 4 4 4 II — —
15 4 4 4 2-depleted depleted
21 4 4 4 3-depleted II
24 4-depleted 4-depleted 4-depleted 4-depleted II
28 depleted 4-depleted 4-depleted II II
Sept. 2 tt depleted 4-depleted II II
9 It depleted depleted depleted II
Numeral 1 denotes small, white blossom stage; 2 denotes small, green 
berry stage; 3 denotes larger, pink berry stage; and 4 denotes mature, purple 
berry stage. Depleted indicates crop loss due to frost kill, falling of over­
ripe berries , or animal utilization.
VJl
VJl
Table 13 
Glacier
1970 Huckleberry Crop 
National Park, Montana
on Four Transects on Huckleberry Mountain,
Transect Habitat 1
Date
measured Bushes/acre Berries/bush Berries/acre
1 4,000 ft., S-facing, 
dense subalpine fir- 
spruce-lodgepole pine
July 18 24 ,2 1 3 7 . 3 176,754
2 4 ,8 5 0 ft., S-facing, 
open Douglas fir- 
spruce-lodgepole
July 22 19 ,773 15 .5 306 ,481
3 5 ,8 5 0 ft., S-facing, open subalpine fir/ 
beargrass
Aug. 1 9,151 8 . 7 79,613
4 6 ,0 5 0 ft., N-facing, 
subalpine fir/ 
menziesia-huckleberry Aug. 26 1 ,613,333 1.5 2 ,419 ,9 95
KTiCh
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productive on the study area. Table 13 and 1969 field 
journal notes indicate that the xeric site of (1970) 
Transect 3 was the least productive of the four sites.
BEAR ACTIVITY AND HUCKLEBERRY CROP 
HABITAT-TYPE RELATIONSHIPS
Table 14 compares bear activity with habitat-type 
and huckleberry crop stage during 1970. The comparison 
of bear activity with huckleberries is poor before July 7 
because no areas had berry crops in advanced stages 
(3 and 4) of ripeness. Food habits and scat analyses 
also substantiate this, as huckleberries were seldom 
found in the diets of either bear species before mid-July. 
After about July 15, the relationship of huckleberry areas 
with the activity of both bear species improved.
By noting dates in food habits tables (Appendix D) 
and huckleberry ripening stages, the beginning of 1970 
huckleberry utilization by both species of bears appears 
strongly centered around July 16-17 throughout the study 
area. In 1969, the beginning of huckleberry consumption 
by both bear species generally occurred on July 27-28.
It is difficult to pinpoint a date in either year for 
cessation of huckleberry use because the data indicate 
that bears continued to consume berries wherever possible 
until September frosts finally eliminated remaining 
portions of the berry crops.
Table 14» 1970 Bear Activity (from Observations and Sign), Habitat-Type, and
Huckleberry Crop Stage of Development in Transects and Other Areas in the Apgar 
Mountains, Glacier National Park
Date Transect 1 Transect 2 Transect 3 Transect 4 Area 5 Berry Crop Stage
June 11 B 3,500' seeded roadside (clover)
12 B 3,500' seeded roadside (clover)
13 G G G16 B
20 B G
22 B
23 B
25-29 G
July 3
3,800'
B
5 B seeded roadside, begging from tourists
7 B G
8 B 3,200' dense P. contorta-Larex o.-Picea mixture
9
15 G G
16 G G
17 B
19 B
20 B
B
1 . 1 1 
1
2 , 2 
2 
2 
1
1 , 1
4, 4
3
4
4, 4
4, 4 
4 
4 
4
B denotes black bear, G denotes grizzly, a blank space denotes no use. 
Transect 1 is in a Pinus contorta/Larex occidentalis/Picea glauca x P. engelmannii/ 
Spiraea betulifolia dense mixture.- Transect 2 is in a P. contorta/P. glauca x P. 
engeImannii/lPachistima myrsinites mixture. Transect 3 Ts in the AbTes~~~lasiocarpa/ 
Xerophyilum tenax type. Transect 4 is in the A. 1./Vaccinium m^mhrahaceum type. 
Area 9 is a dense mixture of A. 1_./Vaccinium m. and A. l./fTcea g.~x e./Menziesia 
ferruginea habitat-types. VJloo
Table 14 (continued)
Date Transect 1 Transect 2 Transect 3 Transect 4 Area 5 Berry Crop Stage
July 26 G G 4, 3
27 G 4
30 G 1
Aug. 1 G 4
3 B 1
5 B 1
6 B 4
8 G G 4, 4
9 G 4
11 B 4
13 G 4
14 G 4
17 B 3,600' seeded roadside near climax cedar-hemlock 4
21 G G G 4, 4, 4
23 G G G 4, 4,crop failed
26 G G 4, 4
27 G G 4,crop failed
28 B 3,200* dense P. contorta, Thuja, Larix mixture 4
31 B 3,300* dense Thuja, Tsuga, ïarix 4
Sept. 1 G 4
2 B B G 4, 4, 4
3 G crop failed6 G 4-
depleted
7 G G G 4, 4, 4-depleted vn
VD
Table 14 (continued)
Date Transect 1 Transect 2 Transect 3 Transect 4 Area 5 Berry Crop Stage
Sept. 8 B depleted
13 G G G If
14 G G If
15 G If
17 G G If
21 B 3,850' meso-hydric Agropyron-Koeleria-Poa meadow II
23 G 3,300' Thuja-, Tsuga-, Larix mixed stand II
23 G G II
24 B II
Oct. 3 B 3,300’ Thuja-, Tsuga-, Larix mixed stand It
4 B 3,500' near climax Thuja-Tsuga stand II
eno
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SUMMARY OF BEAR ACTIVITY LOCATIONS
Bear activity and presence totals were compiled from 
actual observations, locations of collected scats, and 
locations of other bear sign. These location totals per­
tain to areas of importance to man. Discussion will appear 
later concerning possible implications for park management 
and visitor protection.
In 1 9 6 9» a total of 32 instances of black bear 
activity were recorded. Of these, 5 ( 1 5.69̂ ) were on seeded 
roadside (clover), and the other 27 (84.4^) were associ­
ated with backcountry foot trails. None was recorded on 
bulldozer fire lines although this does not mean that none 
existed there. Of 46 instances of grizzly bear activity, 
only 4 (8 .7^) were along seeded roadsides, and 3 of these 
were associated with deer carrion only. Seven were
on bulldozer fire lines, and the remaining 35 instances 
(76.1^) were on or near backcountry trails.
In 1 9 7 0, instances of black bear activity totaled 
1 5. Five of these (33«3^) were associated with seeded 
roadside, 2 (13.3^) were recorded on bulldozer fire lines, 
and the remaining 8 (53«4%) were on or near backcountry 
trails. Grizzly bear activities of 1970 totaled 2 3. Four 
(1 7.4^) were on bulldozer fire lines, 19 (82.6^) were on 
or near backcountry foot trails, and none was associated 
with artificially seeded roadsides.
Chapter 5 
DISCUSSION 
BEAR OBSERVATIONS
No attempt was made to census bears in the study 
area. Without trapping and tagging techniques, a direct 
count or estimate over a large area of closed forest 
communities would, at best, be an educated guess. Black 
bears and black bear sign were especially difficult for 
me to distinguish as individuals. Along Camas Creek Road, 
black bears appearing at about the same location on con­
secutive days could be defined as the same bear. Grizzly 
bear observations were few enough that I was able to dis­
tinguish most individuals and families due to variations 
in colors, markings, size, and numbers in family units.
Some bias existed towards observation of bears in 
open areas such as roadsides, fire lines, trails, open 
forest and ridgetop habitats, and low elevation wet 
meadows. Jonkel (1966) reported the same bias in his 
study, and Mundy (1963) indicated bias in his study for 
bears on bare avalanche slopes and alpine meadows. The 
actual extent of bear utilization of dense forest communi­
ties may be more accurately reflected in scat location,
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activity sign location and bear tree-use data; but even 
here there is bias towards open areas. Obtaining any 
data on bears without radio transmitters or colored tags 
in dense forest communities unassociated with man-made 
openings is strictly a matter of chance.
I am unable to evaluate how much my presence in 
the study area may have affected bear behavior and biased 
the data. Little has been said about this subject in 
other references. Russell (1968) stated that grizzly 
bears were able to sense when humans were carrying fire­
arms, rather than cameras, for bear-hunting purposes; and 
such grizzlies consequently displayed altered behavior. 
However, this hypothesis has not been verified by formal 
investigation. Schoonmaker ('968) indicated that Yellow­
stone National Park grizzly bears became accustomed to 
his presence without undue changes in habits.
GRIZZLY BEAR DENS
In 1 9 6 9, a, bear den was found at the head of 
McGee's Greek drainage at 6,100 feet (1,860.5 m) eleva­
tion in the subalpine fir/menziesia habitat-type. Due 
to its large size, manner of excavation, and location,
I judged that it was a grizzly bear den. This den was 
situated high on a north-facing side ridge near the main 
Apgar-Huckleberry ridge. It was excavated into the 65^ 
slope under the main trunk and roots of a 40 ft. (12.2 m)
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subalpine fir (40.4 cm d.b.h.). The entrance was 22 in. 
(55.8 cm) high and 38 in. (96.5 cm) wide. A large patio 
of loose soil, stones, and small boulders spilled down- 
slope from the entrance nearly covering the dense 
menziesia shrub mat and tree seedlings. This pile of 
excavated material was quite large, 15-20 feet in length 
below den entrance, and was easily visible from a dis­
tance. (See Figures 10 and 11.) The interior extended 
11 ft. (3 .3 m) into the hillside at a slight upward angle. 
Roots hanging down from the ceiling had been bitten and 
torn away (Pig. 12). The interior of the den was 22 in. 
(5 5 .8 cm) high and 54 in. (137.2 cm) wide. The rear of 
the den had been excavated too close to the surface, and 
water had washed through leaving a hand-sized hole. The 
floor was bare, stony soil. No bedding material was 
present but may have been washed out. Caras (''96'') 
stated that grizzly dens are lined with grasses and 
leaves, and branches may also be dragged to the site for 
bedding or plugging the entrance, hurie (1954) investi­
gated grizzly bear dens in interior Alaska and stated 
that dens are not often found. He did not report details 
of den interiors. Mills (1919) reported that grizzly 
bears usually did not close dens from inside but left this 
to drifting snow.
Mills (1 9 1 9) gave the following description of 
grizzly dens;
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Figure 10. Exterior, Uphill View of Grizzly Bear 1968-69 
Winter Den. Smoke Flare Is at Base of Tree over Entrance. 
McGee Or. Drainage, Apgar Its., Glacier National Park.
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Figure 11. Close-Up of Entrance to 1968-69 Winter Den of 
a Grizzly Bear. Red and White Pole Is One Meter. McGee 
Or. Drainage, Apgar Mts. , Glacier National Park.
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Figure 12. Close-Up of Interior of Grizzly Bear Winter 
1 9 68 -69 Den. Note Bitten and Torn-Off Roots in Upper 
Left. Pole Is One Meter. McGee Or. Drainage, Apgar Mts. 
Glacier National Park.
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The entrance was about three feet in diameter.
Just inside, the den was a trifle larger. It 
extended, nearly level, about twelve feet into 
the mountainside. At the back it was six feet 
across and four feet high.
The size of dens varies and is apparently deter­
mined by the character of the soil in which it 
is made and also by the inclination of the bear 
making it. Most other dens measured were smaller 
than this one.
Craighead and Craighead (1,966) found several grizzly bear 
winter dens in Yellowstone National Park, All dens had 
been lined with beds of evergreen boughs, and all had been 
dug into north-facing slopes to assure a deep insulating 
snow blanket. Most dens had been hollowed at the bases 
of large trees underneath and between thick, steeply 
descending roots. No grizzlies were found to have used 
natural caves for dens. Craighead and Craighead (1968) 
found that none of the dens to which they radiotracked 
Yellowstone grizzlies was ever reused. In many cases the 
dens caved in after being saturated with water in late 
spring. At many den sites, there was evidence of former 
caved-in dens.
In 1 9 7 0, I returned to the 1969 den site to deter­
mine if it had been used or altered over winter. The den 
was even further washed out than the previous year, to the 
point of being almost completely caved in. I was never 
able to determine if the den had been originally used by 
a single grizzly or a sow with family.
In 1 9 7 0, a new den was located which definitely was
r'
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not present in 1969. The new den was located 150 ft. 
(45.7 m) to the left (east) of the old one and slightly 
more downhill. The entrance was below two subalpine 
firs joined at the bases. Both trees were about 30 ft. 
high (9.2 m) with d.b.h. of 26,5 cm and 3 2 .3 cm.
Entrance measurements were 28 in. (71.1 cm) high and 
30 in. (76.2 cm) wide. The interior had extended about 
15 ft. (4.6 m) into the slope, but had caved in during 
spring thaw and only a long trench remained.
On September 16, 1970, I found a freshly dug 
grizzly den on the north-facing ridgetop at the head of 
Fish Creek drainage. This den had not been present on 
July 22 or August 31 when I investigated the vicinity on 
foot. Since I had observed the grizzly bear family 
(Observation 40, Appendix G) less than half mile from 
there on August 27, the possibility existed that the sow 
was working on this new den. In any case, I did not 
approach the den close enough to take measurements or 
photographs. Consideration for my personal safety and 
possible disturbance of the denning bear(s) dictated 
halting research at this new site. Craighead and Craig­
head (1 9 6 8) suggested that isolation and privacy were 
important to winter-denning grizzlies and these qualities 
influenced den site selection. Some grizzlies abandoned 
their incompleted or freshly dug dens when approached by 
the Craighead research team.
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BEAR TREE INVESTIGATION
Many different opinions have been expressed con­
cerning bear-utilization of certain trees. Bray and 
Barnes (1967) reviewed these references. They indicated 
that several authors regard these trees as "measuring 
posts" for passing bears or are associated with terri­
torial behavior or breeding. No data were offered to 
support these opinions. Murie (1954) suggested that such 
trees may be sign posts, such as scent posts of the 
Canidae, or that they are merely a convenient place for 
comfortable rubbing and stretching.
■ My data tend to support Murie's (1954) latter 
suggestion. The majority of bear tree uses consisted of 
rubbing only. Cahalane (1947) stated that black bears 
are plagued by insects and irritation caused by shedding 
the winter coat during spring and early summer. Because 
of this, bears frequently rub against trees and rocks.
My data fail to show an increased frequency of bear tree 
utilization in late spring and early summer, and I did 
not differentiate types of utilization on the trees.
Some clawing and biting marks were evidenced from grizzly 
bear cub and black bear sign. Observation 28, probably a 
female (black bear), is the only evidence I have of a 
bear defecating at a bear tree. No other bear trees were 
ever found to have wet spots or scats directly at the
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base of the trunks. Grinnell et al. (1937) indicated that 
bear trees were always found along the edges of trails. 
However, a bias towards bear trees on trails could exist 
if off-trail areas were not searched equally as much.
An examination of the bear tree identification 
numbers and their elevations in Tables 3 and 4, pp, 42 
and 43» reveals a tendency for grizzly bears to monopo­
lize use of higher-elevâtion bear trees from number 9 on 
up in elevation to bear tree number 14, In fact, only 
three black bear uses on those trees existed for 1969 and 
19 70. Grizzly bears did use lower-elevâtion bear trees 
also. When this happened, overlapping black bear use of 
the same trees, on the same dates, usually did not occur. 
This opinion is based on the fact that I checked all bear 
trees two to four times weekly throughout the study period. 
Another interesting relation exists in the beginning of 
exclusive grizzly bear use of high-elevâtion bear trees 
10-A through 14 after dates when huckleberry crops, in 
areas adjacent to the trees, reached ripened stages 
(Table 4 and 1969 field notes. Appendix C), The preceding 
relationships may be indicative of subtle interspecific 
dominance of grizzly bears over black bears in habitat and 
food source utilization and elevational movements.
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POOD HABITS, HABITAT-TYPES, AND 
SEASONAL RELATIONSHIPS
Black Bear
Tisch (I9 6I) reported on black bear scat analyses» 
Until mid-July when berries began to ripen in large 
quantities, black bear summer food continued to be cow- 
parsnip, horsetail, angelica, and Osmorhiza spp. 
Huckleberries ranked first in frequency of fruits and 
seeds each year» Honeysuckle (Lonicera involucrata) 
ranked second» Throughout summer months, insect remains 
were found in over half of the scats. Ants (Formicidae) 
were especially common, as were bees (Bombidae) and wasps 
(Vespidae)» As plants found in high, dry meadows began 
to wither by July 1 5, these plants appeared less fre­
quently in scats» Angelica dawsoni was the major 
constituent of most timberline scats in July» Signifi­
cantly, Tisch (I9 6I) found that most berries were eaten 
from serai and climax low-to-middle elevation spruce-fir/ 
Pachistima stands rather than more open, higher elevation 
habitats »
Tisch (1 9 6 1) found that early fall food habits 
(August 20 through September 25) consisted mainly of 
berries and white bark pine nuts, with some herbaceous 
foods taken at timberline habitats. Other species eaten 
at this time included serviceberries, honeysuckle berries, 
mountain ash berries (Sorbus scopulina), currants (Ribe;
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lacustre), and dogwood fruits (Cornus stolonifera). 
Huckleberries were apparently most abundant in spruce-fir/ 
Pachistima and Xerophyllum habitats. Black bears did not 
feed much on berries in spruce-fir/menziesia habitats.
Some blossoms and green berries were eaten prior to 
July 10, but between July 10 and September 20, huckle­
berries were very common in scats. Tisch (1961) found a 
weak statistical correlation between berry availability 
and berry content in scats. Small birds and mammals were 
occasionally taken throughout the summer-
Jonkel (1 9 6 6) did not give detailed food habits 
data but indicated that huckleberries and whitebark pine 
cones were important to black bears in the Big Creek 
drainage during September, He stated that the berry crop 
failed or was abundant at different elevations and expo­
sures from year to year. This resulted in slight shifts 
in black bear dispersal. Bears did not use the spruce- 
fir/menziesia habitat-type on north-facing slopes between 
5,000 and 6,000 feet until late summer when the snow 
finally cleared.
Jonkel (1 9 6 6) also seeded one-tenth-mile-long strips 
of roadside to white clover (Trifolium repens) and orchard 
grass (Dactylis glomerata) along 16 miles of Big Creek 
road between 4,000 and 6,000 feet elevation. He discovered 
a thirteenfold increase in use of seeded roadside over 
non-seeded roadside by black bears. He stated that this
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method could clearly be used to make more bears accessible 
to hunters.
My data generally concur with the preceding 
studies. The spring and early summer black bear diet in 
the Apgars was mostly cowparsnip and seeded roadside 
clover, supplemented with ants and occasional small ani­
mals. This pattern exists from at least June 1 until 
July 15-20. The vast majority of black bear feeding 
activity at this time existed in low elevation willow- 
spruce-cottonwood creek bottoms, dense lodgepole pine, 
and dense subalpine fir-spruce-larch-lodgepole pine.
After July 15, summer food habits began to include 
berries as they became ripe, especially huckleberries.
Some serviceberries were evidenced, and sedges became 
more important as cowparsnip decreased. Black bear 
activity and sign at this time included middle elevation 
(4,000 to 5,000 feet) Douglas fir-spruce-larch-lodgepole 
pine/Pachistima and Spiraea associations, especially 
south-facing slopes , as well as the habitats previously 
mentioned.
Early fall (August 25 to September 25) foods were 
mainly huckleberries and serviceberries with some sedges, 
ants, and small animals rarely. A marked decrease in 
consumption of cowparsnip and roadside clover occurred 
by this time. Mountain ash berries were eaten primarily 
at middle elevation Douglas fir-spruce-larch-lodgepole
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pine/Pachistima and Spiraea associations. By this time, 
black bear use of north-facing spruce-fir/menziesia stands 
at middle elevations occurred, and feeding on mountain 
ash berries and the remaining huckleberries was the main 
activity there.
Observations 4 and 26 were of black bears with deer 
carrion, one in early summer, the other in September.
In neither case did the bear kill the deer, but both cases 
were in low elevation dense lodgepole pine.
Thus black bear activity was largely restricted to 
dense or semi-open habitats of low and medium elevation. 
Data indicate almost no use of high elevation habitats 
above 6,000 feet, and such activity that did occur was 
limited to dense, north-facing spruce-subalpine fir/ 
menziesia stands. Tisch (1961) found black bears utilized 
the same general habitat-types in spring and summer, 
usually creek bottoms and mesic sites of the spruce-fir 
type. Jonkel (1966) stated black bears preferred low and 
middle elevation sprucs-fir/Pachistima habitat-types 
until September when they were attracted to higher eleva­
tion spruce-fir/beargrass and spruce-fir/white bark pine 
habitat-types for huckleberries and white bark pine cone 
nuts. Live and healthy white bark pines are scarce in 
the Apgars because of repeated fires and diseases, and I 
do not have any data showing black bear utilization of 
cone nuts.
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Grizzly Bear
Miindy (I9 6 3) investigated grizzly bear ecology in 
Glacier National Park of British Columbia. He reported 
food habits during May and June on disclimax vegetation 
around bottoms of avalanche slopes. In June and July, 
grizzly bears fed on alpine meadow species. Fall feeding 
was largely on different berry species on open avalanche 
slopes, Grizzlies followed the new vegetative growth 
from lower elevations to higher alpine meadows as summer 
progressed. In the fall, they returned to lower eleva­
tions around avalanche bottoms and river valleys. Huckle­
berry was the most often utilized berry,
Hornocker (1962), in Yellowstone National Park, 
stated white bark pine seeds were important food for 
grizzly bears in the subalpine fir-spruce zone. Grizzly 
bear nature is to scavenge and often congregate on avail­
able food sources. He quotes Storer and Tevis (1955) as 
saying grizzlies once congregated on beached whales in 
California and also on acorn crops in oak forests.
Troyer (1962) reported concentrations of Alaskan 
brown bears (Ursus arctos horribilis L.) on salmon 
(Oncorhynchus nerka) runs and in berry patches, Clark 
(1 9 5 7) indicated summer food habits of the Kodiak brown 
bear (Ursus arctos middendorffi L.) to be Lupinus spp. 
roots, bees and hornets, and various grasses and sedges. 
Bearberries (Arctostaphylus uvi-ursi), cranberries
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(Vaccinium vitis-ideae), and huckleberries (Vaccinium spp.) 
became a great attraction in August. Bears often left 
abundant salmon to feed on berries. During autumn, bears 
began a "clean up" period, and anything edible was eaten. 
However, berries became most important as food in autiomn.
Taylor (1964) stated that excavations made by 
grizzly bears in pursuit of burrowing mammals are common 
in the Mission Mountains Wilderness Area, Montana, during 
autumn. He reported an adult female grizzly killed there 
contained Columbian ground squirrel remains and white bark 
pine seeds in the stomach. He also reported a sub-adult 
male killed which had a completely filled stomach of tree 
cambium. This bear was killed at the edge of an old burn 
with dense lodgepole pine and subalpine fir reproduction 
interspersed with Engelmann spruce/menziesia associations.
In the Apgar Mountains, grizzlies ranged from low 
to high elevation habitat-types during June to about 
July 2 5. They fed primarily on cowparsnip at low eleva­
tion habitats and seg’o lilies (Calochortus elegans ), 
sedges, and woodrush (Luzula glabrata) at high elevation 
open ridgetopso In addition, they fed on ants, bees, 
wasps, Sciuridae, Cricetidae, Galliformes, and carrion at 
any elevation. The data suggest that grizzly bears are 
slightly more successful at getting the above food items 
than black bears.
Beginning about July 25, summer feeding activities
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were concentrated at middle elevation Douglas fir-spruce- 
larch-lodgepole associations and high elevation open 
spruce-fir/menziesia-huckleberry and white bark pine 
habitat-types. Huckleberries, serviceberries, and sedges 
were the most common food items. Miscellaneous small 
animal material was taken here also.
In middle or late August, grizzly food habits 
included mountain ash berries from the middle and high 
elevation habitats with huckleberries and serviceberries 
making up most of the diet remainder. Grizzlies began to 
appear at lower elevations again at about this time.
I found only one case of grizzly bear utilization 
of big game carrion (Observations 5 and 6), and in this 
case the grizzly took a previously dead deer carcass from 
a black bear. I am sure that grizzly bear utilization of 
big game cervid carrion must be more common than my data 
indicate, especially in spring. Most authors state that 
winter-killed Cervidae carcasses are very important to 
grizzly bears between den emergence and spring green-up 
of low elevation vegetation.
In 1 9 6 9, I found two examples, at least, of grizzly 
bear utilization of man-made food sources. These consisted 
of discarded 196? fire rations at various places along 
fire lines high in the center of the Apgar Range. So much 
food material had been left behind after the fire that 
bears were still finding some in 1969 when I came to the
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area,. I even found some myself which were good enough to 
eat. By 1969, virtually every can and box left above 
ground had been bitten into or torn open, and a consider­
able amount of excavation into large fire camp dumps had 
already taken place. (See Fig. I3 .) These dumps had been 
bulldozed over before fire crews left the center of the 
Apgars, but the burial jobs did not deter excavating 
grizzlies. The National Park Service did not institute 
its "pack in-pack out" policy until later in '’9 6 7.
There is probably no point in trying to assign 
beginning and ending dates of bear utilization of specific 
habitat-types other than what is already mentioned.
Bear food habits are generally diverse enough that more 
than one habitat-type will be used during any season.
Also, topography, climate, and habitat are so diverse in 
the region that Jonkel (1966) reported black bears were 
able to find most habitat requirements within small home 
ranges. General dates of food source use and resulting 
elevational movements of bears during this study show a 
general ecological exclusion of black bears from grizzly 
bear habitat in high elevation, more open spruce-fir/ 
beargrass , spruce-fir/menziesia, and spruce-fir/white 
bark pine habitat-types. Grizzly bears were also found 
to be slightly more successful than black bears in 
utilizing small animal and huckleberry food sources.
Field evidence, observations, and interviews with local
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Figure 13« 1967 Fire Camp Dump Excavated by Grizzly
Bears, Apgar Mts., Glacier National Park.
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people suggested that black bear utilization of low eleva­
tion climax cedar-hemlock communities and serai cedar- 
larch-Douglas fir-lodgepole pine communities along the 
south edge of the Apgar Range was common throughout summer 
months. However, grizzly bear utilization was also 
observed in these low elevation, dense communities during 
early summer (Mr, J. Croghan and Mr. B. Shafer, National 
Air Pollution Control Administration investigators; pers. 
comm.). Presumably, grizzlies, as well as black bears, 
were looking for lush spring vegetation and winter-killed 
deer, elk, and moose carcass food sources. Glacier Park 
records indicate a winter-weakened moose was killed and 
cached by a grizzly bear on, or about. May 11, 1969, near 
the beginning of the Apgar Mt, Lookout Trail, Black bears 
were entirely responsible for early summer utilization of 
low elevation seeded roadside clover, but field evidence 
and interviews with fire personnel seemed to indicate 
grizzly bears as most responsible for garbage-raiding on 
the 1967 Huckleberry-Plathead River fire and around Apgar 
and Huckleberry Lookouts.
HUCKLEBERRY CROP UTILIZATION 
Various authors have already indicated that huckle­
berries are an important food to bears, especially in 
late summer and fall, and my study concurs with previously 
stated findings. Part of the reason grizzly bears were
82
slightly more successful than black bears in utilizing 
huckleberry food sources was reflected in grizzly bear 
dominance of productive subalpine fir-spruce/menziesia 
and subalpine fir-spruce/huckleberry habitat-types 
(Tables 1, 10, and 14, pp« 39» 51, and 58, respectively). 
Grizzlies also utilized medium and low elevation habi­
tats, along with black bears, but bear use of these high 
elevation habitats was primarily by grizzlies in late 
summer and fall. I did not have any observations or 
field evidence to indicate direct grizzly bear aggression 
and predation as the causes of black bear exclusion, but 
Observation 5 indicates overt aggression is possible.
From observations and fresh field sign, I found 
that grizzly bear activity in huckleberry crop areas was 
concentrated in the two periods of 0400 to about ''100 and 
again from about 1530 to well after dark. This agrees 
with Caras (1967) who stated that grizzly bears are pri­
marily twilight prowlers but are also seen at all hours 
of the day. Hornocker (1962) also reported that grizzly 
bear activity at feeding sites was concentrated at dawn 
and dusk periods. Observations 5 and 6 suggested that a 
grizzly was feeding on its cache during dark hours.
The data suggest, however, that black bear 
activity, in all areas, was concentrated during early 
morning, daytime, and late evening. Bear tree data 
indicated some nocturnal black bear activity in low
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elevation subalpine fir-spruce-larch-lodgepole/Pachistima 
and Spiraea habitats. Erickson (1965) said that wild 
black bears are primarily nocturnal, However, Wright 
(1 9 1 0) believed they were active both day and night but 
became primarily diurnal in grizzly bear country to avoid 
the primarily nocturnal grizzly bear. Bloomfield (19 64) 
suggested that roadside black bears in Yellowstone 
National Park were primarily diurnal. T did not observe 
any nocturnal black bears along Camas Creek Road (Glacier 
Route 8), North Pork truck trail (Glacier Route 7). or 
Middle Fork truck trail along the south boundary of the 
Apgars. This was in spite of repeated night research 
attempts but does not necessarily mean that no nocturnal 
black bear activity existed. Jonkel (I9 6 3) reported that 
black bears feeding in huckleberry patches were primarily 
diurnal and moved within the same general area from day to 
day.
In summary, the available evidence indicates that 
black bear utilization of huckleberry crops took place 
during twilight and daytime in low and medium elevations 
of dense spruce-fir and cedar-larch-hemlock associations. 
Grizzly bear activity associated with huckleberry crops 
took place primarily during twilight and night in all 
habitats, but occasional late morning and early afternoon 
activity was noted.
84
GRIZZLY BEAR-BLACK BEAR RELATIONS
Several aspects of the study suggest that the 
grizzly bear is dominant over the black bear. Observa­
tion 5 evidenced overt aggression in a grizzly taking a 
deer carcass from a large, male black bear. Food habits 
data showed that grizzlies were proportionately somewhat 
more successful in utilization of small animal and huckle­
berry food sources. All data sources indicated that 
grizzly bears predominated in high elevation, open spruce- 
fir associations but were sympatric with black bears in 
medium and low elevation, more dense forest communities. 
Data, especially from bear tree investigations, also sug­
gested that the two bear species were ecologically sepa­
rated by time while sympatric in the medium and low eleva­
tion dense forest associations.
Jonkel (1 9 6 6) found grizzly bears and black bears 
to be sympatric in his Whitefish Range study area.
During early spring, grizzlies were mainly in the low and 
middle elevation spruce-fir/Pachistima myrsinites habitat- 
type but summer and fall activity was concentrated in the 
higher country. Both Jonkel and Mundy (1963) state that 
grizzly bear home ranges in the spruce-fir zone were not 
much larger than male black bear home ranges. Jonkel 
(1 9 6 6) also stated, from limited observations, that the 
ratio of grizzly bears to black bears was higher in
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repeatedly burned, open forest-types (similar to high 
elevations in the Apgar Mountains). He suggested that 
in dense forests the black bear and grizzly are com­
patible, but black bears are less abundant in open country 
because predation and other aggression by the grizzly 
increases as forest density decreases. He too reported 
the food habits of the two species differed in that 
grizzlies prey more on other animals than do black bears. 
He also reported three cases of successful grizzly pre­
dation upon black bears.
Bray and Barnes (I9 6 7) recorded that Finley and 
Finley ( 194-0} found that grizzly bears and black bears 
seldom associate with each other in Yellowstone National 
Park and that black bears usually remained away from 
feeding areas when grizzlies were present. Cahalane 
(1 9 4 7) claimed most black bears will flee or climb trees 
when a grizzly bear is near. Bray and Barnes (1967) also 
found that Aldrich snares in backcountry areas caught 
almost exclusively grizzly bears. Thus, Bray and Barnes 
concluded grizzlies to be socially dominant over black 
bears.
Dixon (1 9 4 2) said the grizzly was usually dominant. 
He reported a classic case from Yellowstone National Park 
of a black bear feeding at a grizzly bear food cache 
being killed by the returning grizzly. He also stated 
that black bears will make way to grizzlies at common
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feeding sites. In summary, grizzly dominance is manifested 
in both overt aggression-predation and in more subtle 
habitat and food source utilization patterns.
IMPLICATIONS PGR VISITOR PROTECTION 
AND BEAR CONSERVATION
If the hazards of contact between people and bears 
continue to increase in Glacier National Park, and this 
seems to be a distinct possibility (Herrero, 1970), guide­
lines will be needed to formulate prudent bear management 
and visitor protection actions. This is for the protec­
tion of the rare and shy grizzly bear as well as visitor 
safety. The best approach seems to be the emphasizing of 
visitor and recreation management and de-emphasizing of 
direct bear control (Leopold, Cain, and Olmsted, 1969)»
Data from this study suggest several, broad park manage­
ment implications,
1, Roads, fire lines, or almost any man-made 
disturbance constructed in low elevation, 
dense spruce-fir or cedar-hemlock forest 
communities, and which are artificially seeded 
to clover or other succulent vegetation, will 
become unnatural attractants, especially for 
black bears (Fig. 14). In the case of roads, 
or fire lines close to roads, a dangerous 
juxtaposition of bears and tourists will result,
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Figure 14. Female Black Bear Grazing on Seeded Roadside 
Clover and Begging from Passing Tourists. Glacier Route 8, 
Glacier National Park.
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with consequences already famous from Yellow­
stone National Park.
Fire-fighting operations which result in large 
amounts of garbage and unused fire rations 
being scattered along fire lines and also con­
centrated in fire camps will attract grizzly 
bears as well as black bears. The resulting 
breakdown of the grizzly bear's natural shyness 
towards man, resulting from association with 
food and garbage, has already been implicated 
in Yellowstone National Park and in two human 
fatalities in Glacier National Park (Olsen, 
1969; Herrero, 1970; Schoonmaker, 1968; and 
Stokes, 1970)0
Pire-fighting operations which create many 
miles of scoured fire breaks and lines through 
dense forest areas and over rough terrain will 
provide bears (grizzly bears especially) with 
convenient pathways which they will use. Where 
these pathways lead bears may or may not be 
desirable (Figs. 15 and 16).
Implications of highly successful (as compared 
to early times) fire-suppression tactics to 
forest ecology are too complicated and numerous 
to discuss here- See Habeck (1970b). However, 
the loss of serai forest communities, which are
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Figure 15° Isolated Pass in the Center of Apgar Mts. Show­
ing 1967 Fire Bulldozer Lines, Facing North, Glacier 
National Park.
Figure 16. Grizzly Bear Family, of Observation 21, Day Bed. 
Note Plastic Chain Saw Oil Bottles Cubs Had Collected Along 
1967 Fire Line and Brought to Bed Site. Bottles Were, at 
One Time, Scattered Near Huckleberry Mt. Lookout. Main Ap- 
gar-Huckleberry Ridge, Apgar Mts., Glacier National Park.
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primarily maintained by recurring fires, will 
mean the reduction of two important food 
sources for bears— huckleberries and big game 
animals ( c&,i’c;;. ).
5. Hikers on Apgar lit. or Huckleberry I.t. Lookout 
Trails incur the greatest risk of meeting bears 
from about July 15-20 until late fall in huckle­
berry crop areas at medium and high elevations.
V 1:1 i Lo7 :i in vehicles along Glacier Routes 7 and 
8, entrance highway, and portions of the old 
lïjiddle Fork River truck trail incur the 
greatest risk of meeting black bears from late 
Lay until about July 15-20. Due to the inten­
sity of National Park Service bear control 
operations (Appendix A), it is debatable if, 
in the long run, visitors or bears incur the 
greater risk in such confrontations.
6. Fire lookout personnel on Apgar and Huckleberry 
Lountains who are careless or malicious in dis­
posal of garbage will be visited by one or 
more grizzly bears during twilight or nocturnal 
hours, most likely before July 15-20 or after 
August 20-25.
As Stebler (1970) pointed out, "While the focus 
here is on the grizzly in particular, it is to be noted 
that all North American bear species are dangerous. Not
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only are they powerful but also they are temperamentally 
unpredictable. . . .  In our northern Rocky Mountain parks, 
however, statistics show the grizzly to be the more danger­
ous of the two species present." Stebler continued.
The grizzly properly can be regarded as a diminishing 
species. It has become, on the one hand, greatly 
reduced in the extent of its geographic range and in 
its numbers since the odyssey of Lewis and Clark. On 
the other hand, individuals which threaten man or his 
property are subject to destruction. Continued popu­
lation diminuation, therefore, seems a likely pros­
pect .
Glacier and Yellowstone appear to offer the best 
hope of preserving the species in the 48 contiguous 
states.
It is obvious, then, that only the most diligent 
and ecologically sound management practices in Glacier 
National Park will keep man-bear confrontations to a mini­
mum and assure the perpetuation of the grizzly even in 
this last stronghold. As Aldo Leopold said (1949), "The 
National Parks do not suffice as a means of perpetuating 
the larger carnivores; witness the precarious status of 
the grizzly bear. . . . Relegating grizzlies to Alaska 
is about like relegating happiness to heaven; one may 
never get there."
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GLACIER NATIONAL PARK BEAR MANAGEMENT 
ACTIVITIES IN WEST LAKES DISTRICT 
(LAKE MCDONALD AND POLEBRIDGE 
SUBDISTRICTS) FOR 1969, 19703
1969. Killed
June 27. Grizzly, male, two-year-old. Weight 125 lbs.
Possibly one of three two-year-olds involved 
in molestation of a hiker on Mt. Brown Look­
out Trail June 16. Shot by Seasonal Ranger 
Ao Banta on private property near Lake 
McDonald Lodge. Bear displayed aggressive 
tendencies.
July 27. Grizzly. Age and sex unknown. Weight 265 
lbs. Shot by Rangers north of Logan Pass 
Visitor Center, District Ranger R. Prausen 
in charge.
June 8. Black bear, female. Killed at Apgar Village
by accidental Sucostrin overdose.
June 28. Black bear, male. Killed at McGee’s
Meadow Overlook by M99 drug overdose.
July 9. Black bear, female. Killed at Sprague
Creek Campground by Sucostrin drug overdose.
July 16. Black bear, male. Killed at Fish Creek
Campground by accidental Sucostrin overdose.
^Glacier National Park Headquarters Records, West
Glacier.
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1969, Transplanted
May 2 9. Black bear, female with two cubs.
Prom; Apgar Village.
To: Anaconda Creek.
June 3 . Black bear, male.
From; The Loop, Going-to-the-Sun Highway. 
To; Camas Creek Entrance.
June 7» Black bear, female.
Prom; Apgar Village.
To; Anaconda Creek.
June 8 . Black bear, male.
Prom; Pish Cr. Campground Road.
To; Anaconda Creek.
June 15. Black bear, female.
Prom; Apgar Village.
To; Kishinehn Creek.
June 17. Black bear, female.
Prom; Lake McDonald Lodge.
To; Camas Creek Entrance.
June 19® Black bear, male.
Prom; McGee’s Meadow Overlook.
To; Packer’s Roost.
June 20. Black bear, female.
Prom; Pish Creek Campground.
To; Packer’s Roost.
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June 26o Black bear, female.
Prom: Greve's Cabins on Lake McDonald.
To: Camas Creek Entrance.
Executed July 9 after returning to Sprague 
Creek Campground.
July 3. Black bear, male.
From: Moose Country exhibit on Lake McDonald.
To: Middle Pork River Ranger Station
(abandoned).
Sept. 13» Black bear, male.
Prom: Avalanche Campground.
To: Camas Creek Entrance.
1970, Killed
June 8 ,
June 26,
July 26,
Black bear. Prom 3/4 mile south of 
Avalanche Campground. Carcass burned at 
Park's incinerator. This bear had returned 
after being transplanted to Anaconda Creek. 
Black bear. Executed. Prom 5 miles north 
of Avalanche Campground.
Black bear, male. Executed by Polebridge 
Subdistrict Ranger at Upper Quartz Lake 
Campground after being suspected of camper 
molestation.
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1970 « Transplanted
May 22. Grizzly bear.
From: Pish. Creek Campground water intake.
To: Dutch Creek.
June 2. Black bear.
Prom: Avalanche Campground.
To: Anaconda Creek.
June 8. Black bear.
Prom: Avalanche Campground.
To; Anaconda Creek.
June 11. Black bear.
Prom; Avalanche Campground.
To; Anaconda Creek.
(All of the three above bears different.)
June 16. Black bear-
Prom; Chadburne private residence on Lake 
McDonald west shore.
To; Siyeh Bend.
June 20. Black bear.
Prom: Logan Creek.
To; Anaconda Creek.
June 26. Black bear.
Prom; Camas Creek Road.
To; Anaconda Creek.
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July 13* Black bear, female. Weight 70 lbs.
Prom; Camas Creek Road.
To: Starvation Creek.
a p p e n d i x  b
105
106
SCAT IDENTITY USING pH METHOD
Scats were already positively identified to bear 
species. Each, scat was assigned a number and identified 
by condition, collection location, habitat, and chief 
constituents. Condition was assigned as "Fresh" if scat 
was known to be no older than two days, based on when the 
scat collection route was last hiked.
A 5 gm sample was taken from each scat. This was 
mixed with 75 ml of distilled water of known pH. The 
mixture was allowed to soak, with occasional stirring, for 
30 minutes. Because the pH value of the distilled water 
source varied from neutral (7.0), scat pH values had to be 
adjusted on a common base. This was accomplished by 
adding (or subtracting) the difference of distilled water 
pH over (or under) 7.0 to the pH value of the scat being 
tested.
Contamination of the Coleman pH meter electrode 
was a problem with large aggregations of suspended solids. 
Laboratory filter paper contains a bleach which altered 
the pH of the tested solution, so that solids had to be 
manually lifted from solution or filtered by an inert 
metal mesh screen. Thorough washing and rinsing of elec­
trodes after each test was also necessary to eliminate 
contamination of following scat solutions.
Scat pH values were compared by bear species and
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by principal food item constituents. In either case, 
results are not very conclusive. See Tables 15 and 16 for 
results. The wide variation in individual values is 
probably due to complex combinations of food items, indi­
vidual bear digestive physiology, age of collected scats, 
and other unknown factors. Also, larger sample sizes 
might yield stronger statistical correlations than would 
be possible with the small sample sizes presented here. 
Additionally, the success of Nagy and Gilbert’s (1968) 
findings are probably due to larger sample sizes and the 
inherent pH uniformity in the rumen micro-cosm of ungu­
lates which is lacking in the carnivores.
Table 15 « pH Values of Bear Scats Collected from Apgar 
Mountains, Glacier National Park, Montana, 1969
Black Bear
Scat No. pH HgO pH Scat Corrected Scat pH
1 6.70 7.55 7.852 6.70 8.55 8.85
3 6.70 8.75 9.05
4 7.00 8.20 8.20
5 7.00 7.50 7.50
6 7.00 5.30 5 .3 0
7 5.43 8.00 9 .578 5.43 8 . 3 0 9 .87
9 5.51 4.75 6 .2 410 6.70 6.76 7.06
11 6.70 8.75 9 .0512 6.70 5.70 6.00
13 5.70 6,45 7 .7 5
% 7.86
Range = 5 ■ ' •
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Table 15 (Continued)
Grizzly Bear
Scat No. pH HgO pH Scat Corrected Scat pH
G 1 7 . 0 0 8 . 5 0 8 .5 0
G 2 7 . 0 0 8 . 0 0 8 .0 0
G 3 6 .7 0 5 .8 8 6.18
G 4 6 . 7 0 6.89 7.19G 5 6 . 7 0 8.19 8.49G 6 5.60 8 .1 0 9.50
G 7 5.60 5 .1 0 6 .5 0
G 8 5.60 5.30 6 .7 0
G 9 5.60 4 .2 0 5.60
G10 5.60 5.61 7 .01
G1 1 5.50 4.40 5.90
G12 5.50 5.05 6.55
G13 5.50 4.50 6 .0 0
G14 5.50 4.80 6 ,3 0
G15 5.65 8.53 9 .88G15 5.65 5.59 6,94G17 5.65 7.50 8.85
G18 5.65 6 .0 0 7.35
G19 5.65 5.90 7.25
G20 5.65 5 .1 0 6.45
G21 5.65 4.90 6.25
G22 5.65 7.55 8 ,9 0
G23 5.65 5.35 6 .7 0
G24 5.65 5.70 7.05
G25 5.60 8 , 9 0 10 .30
G26 5.60 8 , 2 0 9.60
G27 5.60 5.40 6.80
G28 5.70 4.85 6 ,1 5
G29 5.70 5.03 6 .3 3  
% 7 .3 5
Range =
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Table 16. Comparison of pH Values of Black Bear and 
Grizzly Bear Scats Containing the Same Principal Pood Items, 
1969 Summer Season
Pood Item Scat No. pH Averages
Cowparsnip
2 8.89
3 9 .05 Ib = 8 .9 5
G*3 6.18
G 4 7 .1 9
G 5 8.49
G 6 9 .5 0 Xg = 7.84
Clover
4 8.20
5 7 .5 0 Ib = 7 .8 5
Deer carrion
6 5 .3 0
G 1 8 .5 0
G 2 8.00 Xg = 8 .2 5
Cowparsnip and ants
1 7.85
Cowparsnip and clover
7 9 .57
8 9.87
11 9 .05 Xb = 9 .5 0
Mountain ash berry
13 7 .7 5G27 6.80
Huckleberry
G 9 5.60
GI4 6 .3 0
G23 6 .7 0
G24 7 .0 5 Xg = 6.41
Serviceberry
10 7 .06
G 7 6 .5 0
G10 7.01
G12 6.55
GI3 6.00G16 6.94
GI7 8.85
GIS 7 .3 5 Ig = 7 .0 3
*G prefix indicates a grizzly; no prefix indicates
black bear.
Table 16 (Continued)
Cowparsnip and huckleberry
Serviceberry and huckleberry
9 6.24
12 6.00
(G 8) (6.70)
G1 1 5.90
G20 6.45
G21 6.25
G22 8.90
no
Food Item Scat No. pH Averages
Xb = 6.12
Xg = 6.88
APPENDIX C
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DESCRIPTIONS OF BEAR OBSERVATIONS, 
APGAR MOUNTAINS AREA, GLACIER 
NATIONAL PARK, MONTANA,
1959 and 1970
1969
1. (June 26, black bear). One, small, brown-phase 
female was released at 1235 MDT (24-hr. clock) from 
National Park Service culvert trap trailer into Camas 
Creek willow-cottonwood-spruce (Salix spp.-Populus tricho- 
carpa) bottomland north of Huckleberry Mt. This bear had 
been in a culvert trap for most of the day. Upon release, 
she immediately rushed to the nearest cowparsnip plant, 
sat down on her haunches next to the plant, reached out 
with front paws pulling the flower umbels and stems to her 
mouth, and took large bites, chewing with her mouth open 
and smacking lips loudly. For about 10 minutes, she ate 
flower umbels, upper stems, and leaves of cowparsnip 
before gradually moving off into a spruce-cottonwood 
thicket.
2. (June 26, I3IO, black bear). One large male, 
all shiny black, was grazing on white-head clover along 
seeded Camas Creek Road at 3,500 feet near dense lodgepole 
pine about one mile north of Fish Creek. This bear was 
also approaching passing vehicles to beg for food. He 
was later trapped and died from an M99 drug overdose.
3o (July 4, 0845, black bear). Two were grazing 
on seeded clover along Camas Creek Road at McGee's Meadow
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(elev. 3,800 ft.). They were on opposite sides of the road 
and appeared to be mutually avoiding each other- One was 
a small, brown yearling and the other was the large black 
male of Observation 2.
4. (July 4, 0935, black bear). The large black 
male of Observations 2 and 3 was walking north in the 
middle of Camas Creek Road about l/2 mile north of kcGee's 
Meadow (elev. 3,750 ft.). I was hiding in the edge of 
dense lodgepole pine across from the west side of the road 
where a male white-tailed deer carcass lay after being 
struck by a vehicle during the night. The carcass weighed 
about 130 lbs. The big black bear was swinging his head 
from side to side, nostrils flaring, until he was abreast 
of the deer carcass. He immediately rushed to the car­
cass , grabbed it with his mouth in the side above a hind 
leg, and hefted the carcass off the ground, carrying it 
out of sight into the dense lodgepole pine away from the 
road.
5. (July 5, 1500, grizzly bear). This grizzly was 
not seen by me at this time, but it is thought to be the 
large, reddish-brown adult seen later in nearby McGee's 
Meadow by a Park Service road maintenance employee.
Obvious sign left during the night indicated that a grizzly 
had taken the deer carcass from the big black bear. The 
carcass had been dragged and carried away from where the 
black bear had been feeding on it (five black bear scats)
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and put in a burial cache about 125 yards west of Camas 
Creek Road about 1/2 mile north of kcGee's headow. The 
ground had been scraped up 6 to 10 feet around and piled 
on the deer carcass. Six large (about  ̂ U.S. gallon 
each) grizzly bear scats were in the vicinity of the cache. 
There was no evidence to indicate a fight between the 
bears. This appeared to have been a clear case of inter­
specific dominance of grizzly bear over black bear.
6. (July 6, 1 4 3 0, grizzly bear). The grizzly had
returned during the early morning hours to the deer cache,
unearthed it, fed, deposited two fresh scats, and reburied 
the carcass in a different position. Very little was 
left remaining of the carcass except hide and skeleton.
No new black bear sign existed, and the big male black 
bear was not seen in the area subsequently.
7 . (July 8, '105, black bear). An adult black
bear was on the Apgar Mt. Lookout Trail in dense spruce-
larch-Douglas fir-lodgepole pine association at 3,550 feet 
elevation. It bolted and ran downhill from trail into 
dense cover upon my approach. Nearby cowparsnip plants 
had flower umbels and leaven bitten off,
8. (July 1 3, 2 0 3 7, black bear). Two black bears 
were grazing on clover on Huckleberry Mt. Lookout Trail in 
the low elevation, dense lodgepole pine-spruce-subalpine 
fir zone. One was very large and black, the other was 
smaller and black. When they saw me, they split up— one
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running uphill and the other running downhill away from 
the trail.
9. (July 1 5, O63O, black bear). A small, brown- 
phase bear was sighted along Camas Creek Road at Pish 
Creek Campground Junction. It was grazing on clover but 
immediately ran into dense lodgepole stand next to road­
side .
10. (July 18, 1 3 1 2, black bear). A small, black 
yearling or two-year-old was standing at the edge of a 
dense lodgepole pine stand 3OO yards west of Camas Creek 
Entrance Station on the road’s north side. It started to 
walk south across the road, but a vehicle came around the 
curve, and the bear fled back into the lodgepole. It did 
not reappear for the rest of the afternoon.
11. (July 2 3 , O6 3 5 , grizzly bear). Apgar Mt. Fire 
Lookout reported five grizzly bears at dawn. A 600-lb. 
sow with spring cub, two adults together, and later a 
mean, sickly looking two-year-old were all supposedly 
present. I could not tell from tracks or other sign that 
all of these bears had actually been by the lookout. In 
any case, this behavior observation is probably not reli­
able since the lookout had put out a piece of meat on a 
hook the day before.
12. (July 2 7 , 1 1 1 5, grizzly bear). A medium-sized, 
frosted brown grizzly was on Huckleberry Mt. Lookout Trail 
at 4 ,4 0 0 feet elevation in spruce-Douglas fir-lodgepole
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pine open forest. It saw me coming from behind and ran up- 
trail 75 yards and then into timber's edge. It rushed back 
and forth in the timber, huffing and puffing loudly, and 
hitting at stumps and other objects with its front paws.
It then rushed back on the trail and started running down- 
trail towards me, but turned about 25 yards away and 
rushed off up-trail again to disappear noisily into the 
timber,
13. (July 27, 1 1 30» black bear). A nearly black 
adult, brown mixed in along back and sides, was feeding on 
huckleberries in spruce-Douglas fir-lodgepole pine open 
forest near Huckleberry Mt. Lookout Trail at 4,550 ft. 
elevation. When approached, it walked up-slope from the 
trail into the timber.
1 4. (July 28, 0 7 3 0, grizzly bear). A frosted brown, 
medium-sized individual was on Huckleberry I/It. Lookout 
Trail in the low elevation spruce-subalpine fir-lodgepole 
pine dense forest association. It immediately ran away 
downhill from the trail when it noticed me. This was 
probably the same grizzly as Observation 12.
1 5» (July 3 0 , 1840, grizzly bear). The same grizzly 
of Observation 14 was feeding on huckleberries along 
Huckleberry Lookout Trail in the low elevation dense 
forest association. It walked across the trail in front 
of me, paused to look at me, then continued on down-slope 
from trail.
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16. (July 3 0 , 0 8 5 0, grizzly bear). Same grizzly 
as Observations 14 and 15 was walking among huckleberry 
bushes in the low elevation (4 ,5 5 0 ft.) dense lodgepole 
forest type, feeding on berries and leaves along Huckle­
berry Lookout Trail, when it suddenly burst into an uphill 
charge to get away from me and the trail.
17. (August 3, 1 8 3 0, grizzly bear). A sow with a 
large yearling, or perhaps two-year-old, were one mile 
north of West Glacier Entrance Station in low elevation 
(3 ,1 5 3 ft.) Douglas fir-lodgepole pine-larch forest type.
The sow ran across the entrance highway to the west, 
between moving vehicles. She turned and looked east 
towards the cub, which then dashed across the highway in 
front of a moving vehicle to join the sow. Together, they 
ran through the timber towards McDonald Creek. They tore 
at several stumps and logs with front paws, apparently 
searching for grubs and insects, then rushed on, across 
McDonald Creek just south of the concessionaire's horse 
pasture. They disappeared somewhere on the east slope of 
Apgar Mountain.
18. (August 7, 2000, grizzly bear). The same 
grizzly of Observations 14, 15, und 16 was on Huckleberry 
Lookout Trail at 5,000 feet elevation in the spruce- 
Douglas fir-lodgepole pine association. It came downslope 
to the trail, paused to look at me from 30-40 yards away, 
then came onto the trail and stood sideways at me for a few
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seconds. Then it turned and walked up-trail away from 
me, went around a corner, and disappeared from the trail. 
However, I could hear it in the thick understory next to 
the trail for another 30 minutes.
19* (August 12, 1 2 0 5, grizzly hear). A large,
reddish-hrown grizzly hurst from the edge of a very dense 
stand of lodgepole pine adjacent to McGee's Meadow (elev. 
3 ,8 5 0 ft.) and charged a cow moose grazing in the west 
portion of the meadow. The cow ran, high-stepping, into 
a pond and swam to the other side. The grizzly did not 
attempt to follow, hut at this point was frightened hy a 
man shouting and waving from McGee's Meadow Overlook.
The grizzly ran off into dense lodgepole pine. The cow 
moose stood watching from the far side of the pond.
20. (August 16, 1806, grizzly hear). A large,
sow, steel gray with silver frost, and medium sized, 
brownish cuh were tearing apart a stump with front paws. 
This took place along Huckleberry Lookout Trail at 
4 ,2 5 0 ft. elevation in the spruce-suhalpine fir-lodgepole 
pine dense forest type.
21. (August 3 1 , 0 4 5 0, grizzly hear). A sow with
three little cubs, and a larger, two-year-old cuh investi­
gated around Huckleberry Mt. Lookout and the outhouse
and rock fireplace. One of the little cubs ran into a 
guy wire at the corner of the building. Others were 
trying to break in the basement door- The sow dug in the
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bottom of the rock fireplace with front paws. When the 
lookout came out on the catwalk with a spotlight, they 
rushed down the ridge and de toured around my camp.
22. (September 4, 1945, grizzly bear). A large, 
dark sow with large cub were running down Huckleberry 
Lookout Trail from the main ridge. They stopped fre­
quently to graze together on huckleberries and mountain 
ash berries in subalpine fir/menziesia habitat-type.
These may have been the same bears of Observation 20.
23. (September 7, 1607, black bear). A medium­
sized, all black individual was sleeping under menziesia, 
huckleberry, and mountain ash bushes at 6,400 ft. eleva­
tion in the subalpine fir/menziesia-huckleberry habitat- 
type near the main Apgar-Huckleberry ridge. Upon my 
closer approach, it startled and ran uphill from me 
through dense bush mat.
24. (September 10, 1843, black bear). A small 
black bear was running down a gulch from Huckleberry 
Trail at 5,000 feet elevation in spruce-Douglas fir- 
lodgepole pine open forest type. It turned around, 
appeared hesitant and confused, then ran back uphill to 
the trail and continued uphill about 25 or 30 yards in 
front of me.
25. (September 11, 1725, grizzly bear). An 
unseen grizzly was rushing back and forth in dense huckle- 
berry-menziesia understory, vocalizing loudly with huffing
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and panting for about five minutes. When it became quiet, 
I could not ascertain whether the bear was still present 
or had run off in the process. This happened on the 
north side of Huckleberry Mt. at 6,400 feet elevation in 
a subalpine fir—spruce/menziesia-huckleberry forest type.
26. (September 13 , 0710, black bear). Mr- Don 
Gerber reported that a small black bear had crossed the 
entrance highway 500 yards north of West Glacier Entrance 
Station, and it was carrying the front quarters of a deer 
hefted off the ground in its mouth. Apparently, it was 
frightened by oncoming vehicular traffic and dropped the 
deer legs on the road's edge before running into dense 
lodgepole cover.
2 7. (September 15, 1915, grizzly bear). The 
grizzly family of Observation 21 met me on the Apgar- 
Huckleberry Ridge fire line in the subalpine fir/white 
bark pine zone at 6,800 feet elevation. The sow was in
the rear, but immediately rushed to the front of her cubs
and stared at me for about 3-5 seconds from 15 yards away. 
Two of the little cubs stood up on hind legs behind the 
sow to see me better. Their nostrils were flaring, eyes 
rolling, and much heavy panting from all bears. They all 
turned around and fled in the direction of McGee's Creek
drainage, the little cubs crowding very close to the sow,
and the two-year-old also staying very close. One of the 
little cubs kept trying to jump upon the sow's back.
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28. (September 16, 1743» black bear). A brownish- 
black, large individual was walking down Huckleberry Trail 
at 5,100 feet elevation in the spruce-Douglas fir-lodge­
pole pine open forest type. This bear grazed on service- 
berries and mountain ash berries with its mouth as it 
walked along trail's edge. When it came to bear tree #10, 
it stood up on hind legs with front paws braced against 
the tree trunk about five feet above ground and urinated 
at the tree's base. Prom the manner of urination, I sus­
pected this bear might be female. The bear gave a light 
push with front paws away from the tree trunk, dropped to 
all fours, and immediately continued walking down-trail.
It eventually walked off the trail into dense Spiraea- 
huckleberry-mountain ash undergrowth.
29» (September 18. 1735, grizzly bear). A sub­
adult , very dark grizzly with a golden yellow wash on 
back was near the Huckleberry Ridge fire line in the sub­
alpine fir/menziesia habitat-type at 6,700 feet elevation. 
It was walking along downed logs, jumping from the end of 
one log to another, and reaching out with front paws and 
mouth to eat mountain ash berries from bushes in the dense 
mat. It suddenly caught my scent through a chance air 
current and fled over the top of the main Apgar-Huckle­
berry ridge and down the steep west slope of Huckleberry 
Mt. towards the North Fork River.
30. (September 18, 1837, black bear). A large, all
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black individual was in the ravine bottom northeast of 
Huckleberry Mt. Lookout in subalpine fir-spruce/menziesia 
habitat-type at 4,900 feet elevation. It was walking along 
fallen logs, jumping from one log to another, and feeding 
on mountain ash berries by reaching out with front paws 
and mouth to adjacent bushes. It then jumped in a spring- 
fed pool and splashed the top of the water with front paws 
intermittently for about three minutes before getting out, 
shaking once, and continuing with feeding from on top of 
logs.
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31. (June 11, 1545, black bear). One rather 
small black bear was on the west side of Camas Creek Road 
just above Apgar Village. It was feeding on seeded road­
side clover but was wary about vehicles. It ran back 
into a dense lodgepole pine thicket at 3,200 feet eleva­
tion when I approached it.
3 2, (June 12, 1625, black bear). The same small 
black bear of the previous observation was grazing on 
clover along Camas Creek Road about 1/2 mile north of Pern 
Creek. It did not appear wary of vehicles although it 
was not begging from tourists, either. When I approached, 
it then ran into an old-age relict stand of climax cedar- 
hemlock.
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33. (July 3, 1610, black bear). A small female
approached the bottom of Huckleberry Fire Lookout while 
bread was being baked inside. It came up from the 1967 
east-main bulldozer fire line. It ran back down the 
fire line and disappeared into subalpine fir/menziesia 
habitat-type when one of the lookouts came outside.
34. (July 7, 1 4 3 0, black bear). Two black bear
siblings, both about yearling size, one of each sex, were 
approaching and begging from passing vehicles on Camas 
Creek Road about one mile north of Fern Creek. The female 
was much more persistent and bold in approaching stopped 
vehicles than was the slightly larger male. The female 
approached to within arm's reach of me while I was on foot 
and holding a burning flare. The male stayed at the edge 
of a relict stand of old-age cedar-hemlock association. 
Finally, the female walked off and joined him at the edge 
of the timber where they sat up on haunches and watched 
me and passing vehicles. This was one of the clearest 
cases of man-conditioned bears associated with Camas Creek 
Road.
3 5. (July 8, 0 9 1 5, black bear). A rather large,
brown—phase black bear was on the lower part of Apgar kt.
Lookout Trail at 3,200 feet elevation. It was immediately 
frightened away by a fisherman coming up from the old 
Middle Fork River truck trail. It took cover in mixed 
spruce-lodgepole pine-larch dense forest.
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36. (August 3» late afternoon, black bear). A 
cinammon—phase black bear was seen just below Huckleberry 
Fire Lookout by the lookouts. The bear was walking along 
Huckleberry Trail in subalpine fir/menziesia-huckleberry 
habitat—type until it could no longer be seen.
37* (August 11, 14 30, black bear). A large, black 
sow and a small, black cub were sighted on the ridge 
west of Apgar Mt. Lookout at 4,500 feet elevation in serai 
larch-Douglas fir association.
3 8, (August 1 3, 0 9 3 0, grizzly bear). Ron Sherman, 
an experienced Park Service packer, saw a medium-sized sow 
and two small spring cubs, all brownish-gray, on Huckle­
berry Trail at 4,300 feet elevation. The family was 
ambling down-trail with noses to the ground through spruce- 
Douglas fir-lodgepole pine open forest. When they saw the 
three-mule pack train, they all reared up on hind feet, 
then dropped back to all fours and dashed uphill from the 
trail. The sow almost knocked down one cub which was in 
her way when she started to run.
3 9. (August 2 7 , 1020, grizzly bear). I accidentally 
walked up to the grizzly family of Observation 38 while 
they were busily eating huckleberries in subalpine fir/ 
beargrass—huckleberry habitat on Huckleberry Lookout
Trail at 5,300 feet elevation. They were only five-eight 
yards away and had been unaware of my approach. Suddenly, 
the sow and one cub reared up on hind legs to look at me.
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They immediately turned and fled uphill from the trail as 
the sow vocalized a low, guttural cough.
40. (August 27, 2010, grizzly bear). I observed 
the same grizzly family again. They were at the head of 
McGee's Creek drainage, crossing from east to west over 
the main Apgar-Huckleberry ridge through subalpine fir/ 
white bark pine habitat-type at 6,100 feet elevation.
The sow was leading, and the two cubs were following side- 
by-side close behind her.
41o (August 3 1 » 1 8 4 5, black bear). A yearling­
sized black bear male with white chest patch was standing 
along Camas Creek Road about 3/4 mile north of Fern Creek. 
He ran into a relict stand of climax cedar-hemlock when I 
approached on foot.
4 2. (October 3» 1400, black bear). Mr. William
Hammer, National Air Pollution Control Administration 
investigator reported a black bear with white chest patch 
standing along Camas Creek Road about 1/2 mile north of 
Fern Creek. It crossed the road after Mr. Hammer drove by 
in a vehicle , and it entered the same general relict stand 
of climax cedar-hemlock.
4 3. (October 4, 0900, black bear). Mr. Hammer
reported a sow black bear with small, brownish cub standing 
along Camas Creek Road about one mile south of Fern Creek. 
They were grazing on roadside clover and ran into the 
mature cedar-hemlock-larch forest when approached on foot.
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The cub ran first, while the sow hesitated long enough to 
rear up on hind legs for a quick look at Mr. Hammer be­
fore joining her cub in escape.
appendix D
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Table 1?
Montana
1969 Black Lear Food Habits, Apgar Mountains, Glacier National Park,
Sign, Obsrv.,
Date or Scat Habitat of Sign, Obsrv., oi- Scat Principal Poods
June 26 Obsrv0 1 Willow-spruce-cottonwood creek 
bottom
Cowparsnip
26 Obsrv. 2 Low elev. dense lodgepole pine Seeded roadside 
clover
28 Scat, no # Willow-spruce-cottonwood creek 
bottom
Cowparsnip
28 Scat 1 Low elev. s. fir-spruce-lodgepole Cowparsnip, ants
July 1 Scat 2 tf Cowparsnip
1 Scat 3 ft Cowparsnip
4 Obsrv. 3 Low elev. dense lodgepole, wet meadow
Seeded roadside 
clover
4 Obsrv. 3» 
Scats 4, 5
M Seeded roadside 
clover
5 Obsrv. 4, Scat 6
Low elev. s. fir-spruce-lodgepole Deer carrion
13 Scat 7 ft Clover, cowparsnip,huckleberries
13 Sign tf Sciuridae
13 Obsrv. 8 ft Clover
13 Obsrv. 8 ft Clover
15 Scat 8 ft Cowparsnip, clover
15 Obsrv. 9 ft Seeded roadside clover
iy Sign Mid. elev. D. fir-spruce-lodge- Antspole
19 Sign ft Ants
20 Scat 9 ft Huckleberries (V)-j
Table 17 (Continued)
Date
Sign, Obsrv., 
or Scat Habitat of Sign, Obsrv., or Scat Principal Poods
July 24 Sign Low elev. s. fir-spruce-lodgepole Ants and ground bees
24 Sign ff Ants
24 Sign tf Sciuridae
25 Scat 10 and 
8 others
Low elev. climax cedar-hemlock Serviceberries
27 Obsrv. 13 hid. elev. D. fir-spruce-lodge- 
pole
Huckleberries
27 Scat 11 If Clover, cowparsnip
2y Scat 12 Low elev. s. fir-spruce-lodge­
pole
Huckleberries
29 Sign ff Ants
Aug. 31 Sign Mid. elev. D. fir-spruce-lodge- pole
Huckleberries
Sept. 7 Obsrv. 23 High elev. s. fir/menziesia Mountain ash berries
13 Obsrv. 26 Low elev. dense lodgepole pine Deer carrion16 Obsrv. 28, 
Scat 13
Mid. elev, D. fir-spruce-lodge­
pole
Mountain ash berries
18 Obsrv. 30 ff Mountain ash berries
rv)CO
Table 18» 1970 Black Lear Food Habits, Apgar Mountains, Glacier National Park,
Montana
Sign, Obsrv.,
Date or iScat Habitat of Sign, Obsrv., or Scat Principal Poods
June 11 Obsrv o 31 Dense lodgepole pine Seeded roadsideclover
12 Obsrv . 32 Cedar-larch-hemlock Seeded roadsideclover
22 Scat 14 Mid. elev. 
pole
D. fir-spruce-lodge Serviceberries, 
Lepus spp.
23 Scat 15 Low elev. spruce-s. fir-lodgepole Clover
July 17 Scat 16 ft Green huckleberries
20 Scat 17 ft Huckleberries
Aug. 5 Scat 18 High elev. s. fir/huckleberry Huckleberries
17 Scat 19 Low elev. cedar-hemlock-larch Huckleberries, serviceberries, 
unknown plant
28 Scat 20 ff Serviceberries, 
sedges, huckle­
berries
Sept. 2 Scat 21 Low elev. spruce-s. fir-lodgepole Huckleberries
8 Scat 22 ff Sedges, service­
berries , horsetail
21 Scat 23 Low elev. wet meadow Huckleberries, sedges
23 Scat 24 Low elev. cedar-hemlock-larch Huckleberries,serviceberries
24 Scat 25 Low elev. spruce-s. fir-lodgepole Huckleberries, serviceberries
Oct. 4 Obsrv. 43 Low elev. cedar-hemlock-larch Seeded roadsideclover
ro
Table 19. 1969 Grizzlj Bear Food Habits, Apgar Mountains, Glacier National Park,
Montana
Date
Sign, Obsrv. , 
or Seat Habitat of Sign, Obsrv., or Seat Principal Foods
June 28 Seat, no # 
July 1 Sign
5 Obsrvo 5,
Seat G1
6 Obsrv. 6,
Seat G2 
20 Sign
22 Seat G3
27 Obsrv. 12,
Seat G4
27 Seat G5
28 Obsrv. 14
30 Obsrv. 15
31 Obsrv. 16
Aug. 2 Seat G6
2 Seat G7
3 Seat G8
3 Obsrv. 17
5 Seat G9
Low elev. willow-aspen-eottonwood 
High elev. s. fir/white bark pine 
Low elev. dense lodgepole pine
High elev. s. fir/ white bark 
pine
Low elev. dense lodgepole pine
Mid. elev. D. fir-spruee-lodge- 
pole
High elev. s. fir/beargrass
Mid. elev. D. fir-spruee-lodge- 
pole
Low elev. s. fir-spruee-lodgepole
Mid. elev. D. fir-spruee-lodge- 
pole
High elev. s. fir/beargrass
Mid. elev. D. fir-spruce- 
lodgepole
High elev. s. fir/white bark 
pine
Low elev. D, fir-lodgepole pine- 
lareh
Mid. elev. D. fir-spruce-lodge- 
pole
Cowparsnip 
Mariposa lilies 
Cowparsnip, deer 
carrion 
Cowparsnip, deer 
carrion 
Mariposa lilies
Cowparsnip
Cowparsnip
Cowparsnip,
Crieetidae 
Huckleberries
Huckleberries
Huckleberries
Serviceberries
Cowparsnip
Cowparsnip, ants, 
huckleberries 
Insects, grubs in 
stumps 
Huckleberries
O
Table 19 (Continued)
Date
Sign, Obsrv., 
or Scat Habitat of Sign, Obsrv., or Scat Principal Foods
Aug. 6 Scat GIG Low elev. s1. fir-spruce-lodgepole Serviceberries
7 Obsrv. 18 Mid. elev. 
pole
D. fir-spruce-lodge- Huckleberries
11 Sign It Sciuridae
14 Scat G11 ft Serviceberries, huckleberries, 
Galliformes
16 Obsrv. 20 Low elev. s 
pole
1. fir-spruce-lodge- Insects in stump, 
huckleberries
19
19
Scat G12 
Scat G13
Mid. elev. 
lodgepole
D. fir-spruce-
tt
Serviceberries
Serviceberries
29 Scat G14 High elev. s. fir/white bark Huckleberries
31 Obsrv. 21
pine 
High elev. 
menziesia
s. fir/huckleberry- Fireplace garbage
Sept. 2 Sign High elev. 
menziesia
s. fir/beargrass- Discarded 1967 fire 
rations
2 Scat G15 Mid. elev. 
lodgepole
D. fir-spruce- Serviceberries, 
clover
2 Scat G16 tt Serviceberries
2 Scat G17 If Serviceberries
2 Scat G18 High elev. s. fir/menziesia Serviceberries
3 Scat G19 tl Clover, huckle­berries
4 Scat G20 High elev. pine
s. fir/white bark Serviceberries, 
huckleberries
4 Scat G21 tt Serviceberries, huckleberries ou
Table 19 (Continued)
Sign, Obsrv.,
Date or Seat Habitat of Sign, Obsrv., or Scat Principal Poods
Sept. 4 Seat G22 High elev. s. fir/white bark Clover, service­
pine berries , huckle­
berries
4 Seat G23 ff Huckleberries
4 Seat G24 ff Huckleberries
4 Obsrv. 22 ff Huckleberries, 
pieces of fish 
carrion
7 Seat G25 ff Angelica, ants, 
woodrush
8 Seat G26 Low elev. s. fir-spruce-lodge- Angelica or cow­
pole
s. fir/menziesia
parsnip
10 Sign High elev. Huckleberries
11 Sign,
Scat G27 ff Mountain ash berries
12 Sign ff Huckleberries
15 Obsrv. 27, 
Scat G28
ff Mountain ash berries 
huckleberries
15 Sign,
Scat G29
ff Mountain ash berries 
huckleberries
18 Obsrv. 29 ft Mountain ash berries 
huckleberries
(\D
Table 20.
Montana
1970 Grizzly Bear Pood Habits, Apgar Mountains, Glacier National Park,
Sign, Obsrv.,
Date or Scat Habitat of Sign, Obsrv., or Scat Principal Poods
Prior to
June 30 Scat G30 High elev. s. fir/beargrass Cowparsnip, sedges
July IS Scat G3I Low elev. spruce-s. fir-lodge­ Cowparsnip
pole
16 Scat G32 If Cowparsnip, ants, 
huckleberries, 
sedges
16 Scat G33 II Cowparsnip, sedges, 
huckleberries
26 Scat G34 II Huckleberries
30 Scat G35 High elev. s. fir/huckleberry Huckleberries, 
dwarf huckleberries
Aug. 8 Scat G36 Mid. elev. D. fir-spruce-lodge- Huckleberries, ants
pole
9 Scat G37 II Huckleberries, ants
14 Scat G38 II Huckleberries
14 Scat G39 II Huckleberries
26 Scat G40 High elev. s..fir/beargrass Huckleberries, 
serviceberries, 
sedges
27 Obsrv. 39 II Huckleberries
27 Scat G41 II Sedges, huckle­berries , service­
berries
27 Scat G42 High elev. menziesia
s. fir/huckleberry- Sedges, huckle­
berries , service­
berries
Table 20 (Continued)
Sign,, Obsrv.,
Do-'fc © or Seat Habitat of Sign, Obsrv., or Seat Principal Foods
Sept. 1 Seat G43 High elev. s. fir/huekleberry- 
menziesia
Sedges, huckle­
berries , service­
berries
6 Seat G46 High elev. s. fir/beargrass Mountain ash berries 
serviceberries, 
huckleberries
7 Seat G44 Low elev. spruee-s. fir-lodge­ Serviceberries,
pole mountain ash
berries
7 Seat G45 Mid. elev. D. fir-spruce-lodge- pole
Sedges, service­
berries, Lepus spp.
13 Sign High elev. s, fir/white bark pine
Sciuridae
14 Seat G47 Low elev. spruce-s. fir-lodgepole Huckleberries
23 Seat G48 Cedar-lareh-hemlock Huckleberries
23 Seat G49 Cedar-lareh-D. fir-spruce Huckleberries
Uu-4̂
